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ranges oi temperature ana atmospheric conditions, this pioneering 
Lockheed is powered by dependable Pratt & Whitney Wasp engines. 
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WHAT IT TAKES 


TO MAKE 
A POUND OF 
ALUMINUM 




COKE, TAR AND PITCH. Metallic 

lined with carbon, which contains the 
molten bath of cryolite and dissolved 

the bath, and a heavy electrical current 
is passed from the blocks through the 

metal, alunmum. Carbon blocks 


forepainp materials. And equally rital: 


one of these operations. Wage 



of 



of men in laboratories must continual- 
ly check not only the raw materials but 



metal, but in the form of complicated 
chemical compounds. All the follow- 




CRYOLITE. Translucent "lee-rock,” 
found naturally only in distant Green- 
land, but also made synthetically. To 
pet the actual metal out of the alumina. 


FUEL. The process of getting alumina 
from bauxite uses 22,000 cubic feet of 
gas, or equivalent coal, for each ton 
of lirtal metal. Coal also is consumed 
in baking the carbon blocks used in 
the reduction pots. 


ELECTRICITY. Twelve kilowatt- 

aluminum. The energy needed for a 
ton of aluminum would supply the 

have invested millions in dams, rcscr- 
which, when running full. Hows 
92 cities the size of New York. 


MONEY. The wherewithal which de- 
velops mines, builds and equips the 


alnmiuim, u'birb is only a starting paint 

long, elate cooperation tritb aircraft builders. 

captioned* 1 S kill" . Aluminum ImBm 
Companvof America, 2IS2 
Gulf Building, Pittsburgfj,Pa. 


ALUMINUM 



TRANSPORTATION. From mine to 
refinery to reduction plant our alumi- 
num-in-thc-making has to be shipped 

these raw' materials arc best available. 
Our transportation bill, just for getting 

S5, 000, 000 last year. 
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COMPLETE f 

Nothing More to Buy with the New 

1939 CUB COUPE 

Get this luxurious 1939 Cub Coupe and you've got everything! 
Here's a plane that's complete in every detail. Its wide, comfortable, 
deeply upholstered cabin seats two big people side-by-side with 
room to spare. With its 50-horsepower engine, it takes-off in a hurry, 
climbs rapidly and gives 90 miles per hour performance. Yet its 
economy is amazing, using only 3.6 gallons of gas per hour and very 
little oil. Hydraulic brakes, streamlined, hydraulic landing gear, 
Goodrich air wheels, wheel pants, full-swivel tail wheel, compass, 
air speed indicator, navigation lights and battery, elevator tab, and 
15-gallon tank give the 1939 Cub Coupe a luxury and a complete- 
ness heretofore available only in ships costing many hundreds of 
dollars more. 

At only $1995 F.A.F. Lock Haven, Pa.— or $665 down with easy 
monthly payments — the new 1939 Cub Coupe is the lowest-priced 
COMPLETE plane ever built! 



F or Only $ 419 Down 
You Can Get a CUB 
& Learn to Fly FREE! 


Cub lor only $419 down and learn tc 



118 A Street, Lock Haven, Pa., U. S. A. 


COUNT THE CUBS 


THE WORLD'S FASTEST 
SELLING AIRPLANE 


Subscription rates— l nltotl States.^ Co mule 
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WORLD OVER 


SIOUX CITY, IOWA, U.S. A. 


UNITED AIRPORTS 

Division of UNITED AW CD A FT CORPORATION 

use the 

SIOUX actIon 

AIRCRAFT 

VALVE SEAT GRINDER 


For precision accuracy with speed, depend- 
able operation and long service, SIOUX 
TOOLS meet the exacting requirements oi 
"UNITED", "AMERICAN" and other airports. 
The modern and handy method oi refacing 
aircrait motor valve seats with accuracy 
is offered by the SIOUX Dual Action AIR- 
CRAFT VALVE SEAT GRINDER. It can be 
used an cast, hardened steel, bronze and 
Stellite valve seats. 

The driving spindle is adjustable to any 
angle. Simply loosen the knurled collar and 
lum the driving spindle to the required angle. 
Motor rating 110 v, 7 amp. Universal motor 
operates on AC or DC, Spindle speed 9,000 
RPM, length over all 20 Vi in., net weight 
8Vz lbs. 


PARKS Offers You Training 




for Leadership in Aviation Operations 


F operating and business fields of 
air transport, the Aviation Opera- 
tions and Executive Course is 
recommended. 

This course is specialized training 
for a definite objective — leadership 
in the operating and business fields 
of aviation. Every subject offered 
maintains its place in the curriculum 
because of its proven value in help- 
ing you attain this objective. 


All of your training is of college 
and professional school rank. You 
are acquainted with fundamental 
principles; also their application in 
the solution of specific problems. 
Your hours of training exceed the 


number required for graduation from 
the average 4-year curriculum. 

Because of the training provided 
and because of the high standards 

demand for graduates. 

Training that is equally compre- 
hensive is offered in the Professional 
Flight and Executive Course, the 
Maintenance Engineering Course 
and the Aeronautical Engineer- 
ing Course. 

If you want a career in commercial 
aviation, send for complete informa- 
tion. The coupon will bring you the 
60-page catalog and bulletin. They 


PARKS AIR COLLEGE 







Delta- 



STREAKING BETWEEN CHARLES- 
TON, South Carolina, and Ft. 
Worth, Texas, the big Lockheed 
Electras of Delta Air Lines serve 
the air-minded people of six 
Southern States. 

Back of this trans-southern 
route is management that 
achieves high efficiency. 

This is exemplified in the way 
Delta completes such a high per- 
centage of its flights on time, the 
way Delta keeps pace with the 
industry, the way Delta avoids 
troublesome mechanical delays. 


Since its inception. Delta Air 
Lines has used Texaco Aviation 
Gasoline and Texaco Airplane 
Oil exclusively. 

To get top-flight performance 
from your ships, get in touch 
with Texaco. You may order 
Texaco Aviation Products at all 
important airports. Engineering 
service is available, and prompt 
deliveries assured, through 2186 
Texaco warehouses. 

The Texas Company, Avia- 
tion Division, 135 East 42nd St., 
New York City. 
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» As indicated on the editorial page, 
by the time this issue of Aviation 
gels to press, your editor will be on 
the high seas, headed once more for 
Europe. The general program, sub- 
ject, of course, to changes that condi- 
tions over there may necessitate, is 
as follows: 

Sailing, Oct. 22, SS "Champlain” 
England, Oct. 30 to Nov. 10 
Holland, Nov. 11 and 12 
Germany, Nov. 13 to Nov. 19 
France, Nov. 20 to Nov. 26 
Italy, Nov. 27 to Dec. 3 
Sailing, Dec. 4, SS "Rex" 

Due New York, Dec. 10. 

If any of you readers have any 
particular things that you would like 
investigated, would suggest that you 
get in touch with Miss E. J. Rose, 
of our New York office, who will be 
in touch with the European expedi- 
tion at all times. 


counter, men, and streetcar conductors 
in and around Newark viewed with 
suspicion a rash of strange coinage 
that broke out all over the place one 
day last week. They weighed the 
metal disks in their hands, looked 
carefully on both sides, and a few 
took tentative bites. Financial ex- 
perts, with little difficulty, identified 
the curious tokens as U.S. silver dol- 
lars and every bit as good for spend- 
ing as the familiar dirty greenbacks 
most Easterners recognize instantly 
as money. Investigators went to work 
and shortly reported that all were 


traceable to the employees of Ameri- 
can Airlines at Newark airport. Fur- 
ther research disclosed the fact that 
all AA personnel had been paid a 
cash bonus (in silver dollars) of 
$25.00 each for extra services per- 
formed during the period of emer- 
gency caused by the tropical hurri- 



cane that swept into New England. 

For the boys on the Eastern divi- 
sion had really done themselves proud. 
During the three days following the 
storm there was scarcely a minute 
all day when the AA Flagships were 
not wheeling in and out of the station, 
shuttling back and forth across the 
stricken areas. Boston and other 
points were cut off from all commu- 
nications except by air. When the 
score was added up some astounding 
totals developed: 10,000 passengers 
and 400,000 pounds of equipment, 
money and supplies transported into 
Boston in a 9-day period. Hundreds 
of people flew on emergency business 
that had never set foot in an airplane 
before. Thousands had reason to be 
itiankful for air transport who had 
never had contact with the industry 
except through the Sunday supple- 


» Noteworthy also, the splendid co- 
operative job by all the airlines in 
the emergency. Demands quickly ex- 
ceeded AA’s capacity in men and ma- 
chines, so the other lines in the East 
instantly stepped into the breach. 
Every available ship and pilot on 
Eastern Air Lines, TWA. and United 
was detailed to American’s Ncwark- 
Boston run. Ships were dispatched as 
available without regard to the mark- 
ing on their wings. Pilots and ground 
personnel labored mightily in the com- 
mon cause and turned in a perform- 
ance for safety and dispatch that will 
stand for a long time. All aviation 
may well be proud of the job they did. 


A FINGER ON THE PULSE OF FOREIGN MARKETS 
— A KNOWLEDGE OF WHAT’S NEW AND BEST 
IN AERONAUTICAL DEVELOPMENT- A POLICY 
OF REPRESENTING ONLY THE FINEST PRODUCTS 
OF THE LEADING AMERICAN MANUFACTURERS 
— ALL THIS HAS SERVED TO MAKE 
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» And a fine sendoff it was for 
Air Travel Week. It focused atten- 
tion on the advantages of transport 
by air more dramatically than the pre- 
arranged programs that followed. The 
latter were, however, generally well 
worth while. Special flights, broad- 
casts, luncheons, etc., all did an affec- 
tive job in improving our public 
relations. We hope that it will all 
be reflected in an increase in seat sales 
over the next months. 

» New York had a spectacular show 
on the opening day. Led by the 
Bermuda Clipper (with Mayor La- 
Guardia and the members of the CAA 
on board), seventeen DC-3s flew in 
single file up and down Manhattan at 
lunch hour. If there has ever been 
a greater concentration of big trans- 
ports on parade, we have never heard 
of it. All the lines that had ships 
available in the area participated. The 
National Broadcasting people had an 
outfit on board one of the ships and 
interviewed some of the guest pas- 
sengers on a national hook-up during 
the flight. Rear file of the parade 
(at 5,000 ft.) was O. J. Whitney 
in a twin-Beech, a transport in the 
modern manner in miniature. 

» Most elaborate, perhaps, of the 
week's luncheons in the New York 
district was that put on by the Adver- 
tising Executives' Club in the Hotel 
Roosevelt Ballroom. EAL's Eddie 
Rickenbacker acted as toastmaster, in- 
troduced a notable list of aviation 
speakers including Jacquelin Cochran, 
Casey Jones, T. P. Wright, Roscoe 
Turner, and a number of others. Some 
thi rty-odd aviation-people-about-town 
sat at the twin-row speaker’s table. 

tunity to express our thanks for the 
very high degree of cooperation given 
us on this issue by the Service 
people in Washington. On the Air 
Corps story, the late General Oscar 
Westover made many valuable sug- 
gestions in the early stages of the 
discussion, and Lt. Col. Ira Eaker 
and Col. H. H. C. Richards were ex- 
tremely helpful in working out the 
details. For the Navy: Admiral Cook 
and his assistant, Captain Jack Towers, 
made themselves available for dis- 
cussion of the general plan, and Com- 
mander R. O. Davison was most gen- 
erous of his time on details. And a 
very special orchid to Joy Bright 
Hancock of the Bureau of Aeronautics 
for her many suggestions on the text 
and for her never failing help in and 
around the Bureau. 


» By the way, Joy Hancock is a 
brand new author in her own right, 
having just published a little book 
called “Airplanes in Action.” If you 
have a boy (or a girl, for that mat- 
ter) who is interested in having a 
primer of service and commercial 
aviation, you ought to have a copy. 
Whittman of Racine, Wis., is the 
publisher; Woolworth is the' dis- 
tributor. 

» And speaking of Women-in-Avia- 
tion as authors, two new and worth- 
while books have been added to the 
lists this month. “High, Wide and 
Frightened” (Stackpole Sons, N. Y.) 
is Louise Thaden’s first excursion into 
print (in book form) and through- 
out it is as interesting as its title is 
clever. It is her own story, and is 
told as informally as though she were 
sitting down with you over a couple 
of beers. Louise has been intimately 
and valuably connected with this in- 
dustry for a long time, and her many 
friends will welcome having her own 
account of her work. 


» Anne Morrow Lindbergh has 
again written a beautiful book (Listen ! 
the Wind. Harcourt, Brace & Co.. 
N. Y.). Her story of the flight of 
the “Tingmissartoq" from Africa to 
Natal in December, 1933, is notable 
not only for the suspense that is sus- 
tained (despite the reader's knowledge 
of the flight’s safe completion), but 
for the beauty of its prose. The 
modesty and reticence with which she 
tells her story does not conceal the 
fact that Anne Lindbergh’s tact, her 
courage, and her competent handling 
of the job of radio operator and co- 
pilot play no small part in her hus- 
band’s successful flights. For avia- 
tion people, chief interest attaches to 
the painstaking account of unexpected 
difficulties met and overcome, the maps 
by Col. Lindbergh and his appendix 
of the plane's equipment. The lay 
reader will glimpse the hazards and 
the tireless attention to detail that un- 
derlie the drama of long-range flights. 
But for all readers, the sensitive and 
poetic writing of Mrs. Lindbergh will 
be sheer delight. 
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'A man’s judgement is 
as good as his information” 

TN the design of aircraft landing-gear, the well-founded axiom that 
a man’s judgement is as good as his information, expresses the 
whole situation. 

Bcndix, cheerfully accepting any part or all of the responsibility for 
designing and manufacturing landing-gear for any aircraft, draws upon 
a really vast fund of data and experience in this specialized phase of 
aeronautical engineering. As a supplement — a reinforcement — to the 
research of your own engineering staff, this can be most valuable. 
And when the manufacturing stage is reached, Bcndix facilities, which 
range from close metallurgical control to precision testing routine, 
available nowhere else, provide a solid basis for responsibility. 

You can confidently entrust that responsibility to Bendix. 

BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION . SOUTH BEND, INDIANA 


BENDIX 

AIRPLANE WHEELS • BRAKES - PILOT SEATS * PNEUDRAULIC SHOCK STRUTS 
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» "Fort McClellan. Ala., Oct. 2 
(United Press). The first tests of a 
cotton-paved airport — which may open 
a vast new market for Dixie’s chief 
crop — were completed tonight, but 
officials made no comment. All day- 
long the army’s planes landed on the 



runways at Reilly Field here attempt- 
ing to prove the worth of the asphalt 
and cotton combination.” 

In 1931, after a tour of the country, 
Fowler Barker reported that the most 
pressing need of aviation was a 
method of growing cotton on paved 
runways. Now it seems that the most 
pressing need for agriculture is a 
method of paving rumvavs with cot- 
ton, proving that history can repeat 


» That tremendous sigh of relief 
you heard about October first was 
from those aircraft manufacturers 
with all the foreign orders half-built 
in their factories. There’s always 
something to make life miserable for 
the poor manufacturer — just when 
he succeeded in chasing the wolf and 
the sheriff away from his door, the 
Neutrality Act starts making him walk 
the floor nights. 

» We were far less surprised than 
most people when European affairs 
were settled peacefully, at least tem- 
porarily, by the conference of four 


powers. After reading that the heads 
of this country's air lines had con- 
ferred and reached agreements on 
elimination of speed competition, more 
conservative weather limitations, and 
other important subjects, we knew 
that the settlement of the European 
difficulties would be relatively easv. 

» However, there’s one privilege we 
felt sure the air lines will never give 
up — that of printing maps showing 
their particular route as a straight 
line all of the way across the country, 
with large cities moved hundreds of 
miles out of position so they'll be on 
that all-important straight line. Per- 
haps it is just as well they continue 
this map-warping practice, as it lias 
years of traditional background with 
the railroads and probably goes all 
the way back to the pony express. 

>f We see by the papers that the Post 
Office Department lias opened bids on 
two experimental rural pick-up air- 
mail routes, with specially-built planes 
dropping off and picking up the mail 
bags without stopping, in much the 
same manner, as the railroads have 
been doing. 

This news brings back fond memo- 
ries of our youth, when- the high spot 
of the jlayr for the boys of our town 
was the delivery and pick-up of the 
maiTby the “Cannon Ball” express. It 
was particularly interesting for use be- 
cause the mail clerk had a grudge 
against the station agent and each day 
tried to “bean” him with the mail bag. 

» In case any of you fellows get lost 
on cross-country, you might make note 
of the fact that a Soviet aviator reports 
smooth landing fields on the ice floes 
within 450 miles of the North Pole. 


» The Air Corps of several foreign- 
governments are now reported to have 
training planes with a three hundred 
m.p.h. top speed. We’ll bet that the 
war-time training planes would never 
recognize their grandchildren. 

Perhaps we are just an old senti- 
mentalist or something, but we think 
that designers of training planes 
should never have given up the prac- 
tice, started with the famous “Jen- 
nies,” of having holes for a couple of 
non-existent instruments in the instru- 
ment board. The holes were perfect 
places for the pilot to stuff his gloves, 
set up his pack of cigarettes, and hang 
up the speaking tube. They also 
enabled him to stick his chewing gum 
on the back of the instrument board 
instead of on the front where it would 
be unsightly. 

» Speaking of training planes, we 
notice frequent items in the local 
newspapers about students who solo 
“after only three hours of flying in- 
struction.” 

Pilots who received their flight 
training during the war or in the early 
days are probably curious as to what 
the students were taught in the other 


» The Intrepid Aviator was relax- 
ing within reach of our box of cigars 
the other day. In the course of our 
discussion he commented on the new 
blind-landing device which consists of 
a frosted glass screen with a speck of 
light moving across it. He thought 
that the invention might be excellent 
but the mechanism was an unfortu- 
nate choice, in his opinion, as he per- 



sonally had gotten into plenty of 
trouble because of specks of light asso- 
ciated with frosted glass — in swinging 


» “On four engineers, during saw- 
tooth climbs, the plane rose above 
25,000 feet with a full load. On three 
engineers, in similar tests, the plane 
reached a ceiling of 20,000 feet.” — 
(Newspaper report of Douglas DC-4 
flight test.) 

Damn husky — those California en- 
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FOR NATIONAL SAFETY 

For three days the world 
looked straight into the mouth of hell. Incredibly swift, 
crisis piled upon crisis until it seemed utterly impossible 
that the dogs of war could be kept in leash. Cities 
were evacuated, sandbags piled high around public 
buildings, big guns rumbled through the streets of 
Europe’s capitals. Only by the narrowest of margins 
did diplomatic efforts succeed in curbing forces that 
seemed bent on destruction. 

Although we here in America are still in a stra- 
tegically fortunate situation behind our ocean barriers, 
we must not let ourselves be lulled into a false sense 
of security. No urgent need to enter into any unbridled 
armament race with the rest of the world, but with 
conditions as they are, we must analyze our defense 
problem critically and lose no time in building up what- 
ever land, sea and air forces we need for national 

With that in mind, therefore, Aviation this month 
devotes a large share of its contents to a study of our 
national defense problems with particular reference to 
our air arms. We have tried to show what the prob- 
lem is and what is being done about it. We present 
our findings with mixed emotion. With pride we point 
to the outstanding technical accomplishments of our 
Air Corps and our Naval Aviation. With alarm, how- 
ever, we view the fact that our effective air strength is 
lagging far behind that of other powers in a world 
where armed might prevails. 

Now, we in America must begin thinking in terms of 
mass production for aircraft and forget about turning 
them out a few dozen at a time. Equally important, we 
must overhaul our training programs and find some 
workable means of matching our potential production 
of machines with men fit to fly them. Whether we like 
it or not, the rest of the world is on a wartime footing 
and our hand has been forced. Any further delay in 
building our aviation .up to the minimum required for 
national safety would be foolish beyond belief. — a de- 
liberate courting of ultimate disaster. 

OVERSEAS AGAIN 

Aviation has always considered its interests interna- 
tional. In keeping with that idea its editors have made 
a practice of making a personal survey of conditions in 
Europe on an average of once every two years for the 
past decade. Continuing our policy of first-hand cover- 
age of world events, your editor is temporarily abandon- 
ing his New York desk for another close-up look at 
aviation abroad. In the next few issues, therefore, we 
hope to bring back to our readers in America a fresh 
slant on current events on the European aeronautical 



power and strength. And when that day comes any advance 
or ontflnng bases that we may now establish in order to 
protect our continent during aviation's foreseeable tomor- 
row will be — if not too exposed to enemy action — advance 
bases which, if they no longer deny the enemy the ability 
to bomb America, will at least permit us with far greater 
facility to bomb the enemy. 

With these premises in mind let us investigate the spe- 
cific strategic problems confronting us. 


1. Defense of the United States 

The continental United States is peculiarly invulnerable, 
because of its favorable strategic location behind the bas- 
tions of ocean, from all forms of military attack. It has no 
real Achilles heel; no one small or restricted area of the 
nation is absolutely vital to the rest of the nation; the 
county could stand considerable amputation of its vari- 
ous parts without being forced to capitulation. However 
there are certain highly important strategic regions ; these, 
in the approximate order of their importance are: 

The Pittsburgh-Chicago-Detroit industrial triangle. 

The New York-Philadelphia-Delaware Capes industrial, 
shipping, warehousing, docking and financial center. 

The oil fields, oil storage facilities, docks, plane factories 
and shipping of the San Pedro-San Diego (California) 

The plane and munition factories and closely-concen- 
trated industries of the New England area; Boston ship- 
ping and wharfage facilities and the power and industrial 
areas of Northern New York State. 

The Chesapeake Bay Area — deep sea waterway to army 
and naval bases, docks, airfields of the Norfolk area, to 
the industries of Baltimore and to the political capital of 
the nation, Washington. 

New Orleans, the Gulf Coast and the Mississippi — gate- 
way to the riches of the south and southwest. 

The Puget Sound area — docks, water power and timber. 

Other areas of the country, although perhaps less impor- 
tant strategically, nevertheless require protection if for no 
other reason than to prevent any enemy from using them 
as bases for operations against the richer .and more impor- 
tant sections. 

Main base areas, therefore, should be so placed as best 
to protect these important areas. Our tendency today per- 
haps, is to concentrate too many planes at a single base; 
a large main base is necessary, but we should study the 
European method of dispersing planes at numerous small 
bases rather than concentrating them at one large base. 
Throughout this discussion whenever the term “base" is 
used it is meant in the European sense — as a base area 
comprising a number of small bases — too dispersed to 
present a concentrated target to bombers, but close enough 
to permit rapid concentration of the air forces in this base 
area. Where the term “auxiliary base” is used, a single 
small airfield or sea-plane anchorage equipped to hangar 
or moor no more than a squadron of planes is meant. 

With this in mind look at the map accompanying this 
article and see how the cordon of bases itemized can be 
utilized; (1) today, to deny to any enemy the ability to 
launch serious, continuous mass air attacks against the 
continental United States; (2) in the future, to serve as 
advanced bases from which operations against the enemy 
can be more readily conducted. 

The West Indian base, located preferably in Porto Rico 
(a large island, with good harbor and anchorage facilities, 
easily supplied and backed up from the United States), 
( Turn to page 68) 


PROBLEM 


A study oi America's defensive 
strategy, with particular reference 
to air bases. 


“T ack of strategic ideas, too much attention paid to 

Jj technical achievements” is the way that Golovine 
(a Russian military analyst) describes an outstanding 
weakness of the military air services of the United States. 
Perhaps America has never had its Golovine, its Charlton, 
its Douhet, but out of the welter of conflicting ideas of 
the past decade, out of unfortunate differences of opinion 
between individuals of the Army and the Naval air serv- 
ices, may at last begin to emerge an American doctrine 
of aerial defense, the tactics of tomorrow. 

The air defense of America and its possessions must be 
built around a strategy based on harmonious cooperation 
of the military air service with the navy’s flying fleet, and 
in turn upon the cooperation of both with ground and sea 
forces. For it might as well be said at once that there is 
nothing in past, or present flying experience to support a 
belief that the air arm can replace the sea, and/or, ground 
arms. In none of the missions of defense is the air army 
of today — or even of the foreseeable tomorrow — qualified 
to act alone. On the contrary, neither the army nor the 
navy can fight today with any real hope of success without 
the full and whole-hearted support of their air forces. 
More than ever before in the long history of warfare the 
combat team today must be coordinated; the three services 
of land, sea and air, must, like D’Artagnan’s musketeers, 
be “one for all, and all for one”. 

Since the air arm has made itself so much a part of the 
combat team in modern war the air arm must be employed 
— or at least available for employment — in nearly any 
major situation calling for the application of military force 
of any kind. Hence America’s air armies will share re- 
sponsibility for : 

1. Defense of the continental coasts of the United States 
in particular, and the entire country in general. This 
includes the defense of cities against air attack, the defense 
of strategic centres, the protection of docks, bridges, power 
plants, factories, etc. 

2. The defense of the Panama Canal. 

3. The defense of the Alaska and the Aleutians. 

4. The defense of the Hawaiian Islands. 

5. The defense of American island possessions in the 
Caribbean and Pacific. 

6. The protection of our coast-wise and overseas com- 

7. The implementation of American foreign policies, in- 
cluding (possibly) protection of our nationals and our 
interests overseas. 

In considering the question of our air defenses we must, 
insofar as it is possible, project ourselves into the future 
to that day when the oceans will no longer be the ramparts 
to invasion they now are. The average radii of action for 
the world’s bombers today (flying in mass flight, with 
bomb loads for large-scale attack, and sufficient fuel for 
round trip from base to objective and return) probably 
does not exceed 600 to 700 miles. Thus today's base 
problem is relatively simple, since mass continuous bomb- 
ing from the air is now impossible against America’s 
strategic centres or vital interests. But such bombing will 
be possible tomorrow, although when that day comes our 
aerial defense problem will be complicated but not funda- 
mentally changed, assuming, of course, that we maintain 
our aerial defending forces with a radii of action at least 
equal to that of the enemy and with a strength as great. 

For when the world has narrowed so that all powers are 
within bombing range of each other and there are no 
longer any "air frontiers,” the only defense against bomb- 
ing will be retaliation, swift and implacable, against the 
enemy's air bases, his strategic centers, his reserves of 
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To strike and to strike hard are Air Corps' 
major objectives. We have the most eificient 






fighting aircraft in the world, but we need 
more of them. Mass production of machines 
and pilots must be our next concern. 


By Daniel Sayre 

Associate Editor, Aviation 


T he story of our modern Army Air Corps is — in its 
main elements scarcely more than three years long. 
In 1935, remember, the Air Corps completely changed its 
organization and practically changed its aim in life by 
setting up the General Headquarters Air Force. That 
same year: Congress passed the Wilcox bill calling for a 
modernized plan of air bases for defense. The Air Corps 
started operating under a new method of procurement 
designed to eliminate negotiation of production contracts. 
Its appropriations for new equipment, after a five-year 
period of undoubted inadequacy, began climbing toward 
more reasonable levels. Finally, by 1935 the revolution 
in military aircraft (begun by the first Martin high-speed 
bombers) was in complete control. With concepts of 
speed, range and striking power suddenly doubled, it would 
hardly be too much to say that even if the Air Corps had 
been a thing-perfected it would have had to be recast into 
a brand new mold anyway. 

This story, then, is one of intense work, of rapid changes, 
of large-scale military pioneering rarely matched in peace- 
time history. To summarize its background, recount its 
trials and triumphs and sound off about its future would 
take a book. Here we must be satisfied with the high- 
lights. It seemed to us we best could bring those out by 
leaving the story in the form in which it was gathered — as 
the best answers we could assemble to the most leading 
questions we could think of. As follows — 

Many times before 1935 and occasionally since, air defense 
enthusiasts have claimed the Army does not attach suffi- 
cient importance to the Air Corps. Is there any present 
basis for this criticism? 

If there is, it is marvelously hard to back up with 
evidence. In 1926 the Army used 12.7 per cent of its 
total funds for its air arm. In 1938 it was spending no 
less than 28.9 per cent; and the ratio is still climbing. 
In absolute figures, the air arm had a total of $44,300,000 
for all expenses, including procurement in 1926; in 1938 
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it had $127,246,873. In addition to that soundest of all 
indexes, War Department action in setting up the GHQ 
and in generous expenditures on Air Corps bases (not 
included in the above figures) are further proof of a 
current deep air-mindedness. 

How has the General Headquarters Air Force idea worked 

Right up to the rosiest of expectations. Before 1935, 
control of the Army's air strength was dispersed through- 
out nine separate corps areas. Obviously such a situation 


had grave defects for a service, which, in case of emer- 
gency, might immediately be needed thousands of miles 
from such corps areas. The spectacular mobility of 
GHQ squadrons demonstrated in a dozen recent maneuver 
exercises is ample proof of the attaining of this prime 
objective. But equally important are improvements effected 
by the GHQ in the Air Corps’ strategical know-how; in 
its training effectiveness and general morale. 

Just how has it improved strategical effectiveness? 

Obviously the concentration of all the Air Corps’ combat 
strength into a single unified command, in itself opens 
up a wide range of strategical operations which would be 
well nigh impossible under the old diversified command 
organization. But the possession of such a force in peace- 
time has already proved of great educational value, not only 
to the General Staff and the top officers of the Corps, but 
to the entire commissioned personnel of the air arm. 
Compare pre-1935 maneuvers, where concentrations larger 
than a few squadrons were rarities, to current exercises 
where maneuvers by the group, wing, even the entire 
GHQ have become commonplace. The old air force 
thought largely in terms of opportunistic combats and 
bombing missions. The new air force thinks in terms of 
coordinated strategical plans for defending large areas 



How has the GHQ set-up helped training? 

First of all it made possible a uniform program of post- 
school training and a Corps-wide system of minimum 
fitness qualifications. The War Department as a result 
of the recommendation of the Chief of Air Corps was, 
for the first time, able to institute this uniform post-school 
training, and set up a uniform standard of fitness to be 
reached by all AC oificials. Few other agencies have con- 
tributed so much to the modern technique of all-weather 
flying as the U. S. Army. But by 1935 it had become 
obvious that skill and experience in such flying was by 
no means uniform throughout the various squadrons, in 
fact most Air Corps flyers were definitely inferior in the 
art to the country's air line flyers. 

At about the time of organization of GHQ air force, 
the War Department on recommendation of Gen. Foulois, 
then Chief of Air Corps, issued a training directive re- 
quiring all flyers including those on administrative jobs 
to do at least 100 flying hours of specific forms of training. 
This 100 hours included 35 hours cross-country, 10 hours 
instrument flying, 10 hours night flying, 5 hours formation. 
This was considered by the Chief of the Air Corps mini- 
mum flying commensurate with individual flying pro- 
ficiency of his AC officers. Pilots in tactical units, in 
addition to this 100 hours were required to fly more than 
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double that amount. This additional time was necessary 
for perfection of the organization as a combat team and 
to permit the individuals to become familiar with the 
solution of air problems pertaining to their jobs as mem- 
bers of the air force, or to perfect the observation aviation 
in the proper cooperation with ground units. 

Has the GHQ set-up really improved morale? 

It certainly has. A single visit to any GHQ field, or for 
that matter to any Air Corps post will convince you of that 
in a minute. The feeling of AC officers and men that 
they are doing a definite and important task : that they are 
as much on their own as they can possibly expect to be: 
that they are getting full Army backing— all these things 
have contributed. 

Is the GHQ a completed, finished thing? 

Don't be silly. It does seem, beyond doubt, a perma- 
nent institution. Its first year was labelled specifically as a 
trial period. After the first year of trial — and Lord knows 
it was trying — it was found that the basic idea of GHQ 
was sound and that organization into three wings was 
excellent, but that internal organization of groups and 
squadrons and the relation between air bases and tactical 
units located thereon as originally conceived was susceptible 
to material improvement. Based on the year's experience 
a new organization was set up for further trial and changes 
have been made frequently to attempt to secure best possible 
organization. The organization down to the individual 
squadrons is now pretty well worked out. as is also the 
relation and interdependence of the GHQ air force units 
and the air bases at which they are located. The details 
of the organization are still being studied and this ideal 
organization toward which they are striving has never 
been attained and probably never will be attained. By 
the time the test has shown just the correct organization 
required for proper utilization of certain equipment under 
conditions in existence during the test, new equipment is 
developed or the conditions change and the organization 
must be changed slightly to fit. This condition is normal 
in any living efficient organization. Right now the GHQ 
is still far below the strength of about 980 planes initially 
set for it. Its strategic base plan is not very far underway. 
It faces a shortage of officers and enlisted men if the Air 
Corps procurement program hits its alloted goal of 2.320 
planes by June 30, 1940. 

And is the Air Corps going to hit that goal? 

Testimony at the last Congressional hearings by the Chief 
of Air Corps answered this one. “yes." The actual number 
of “project” plants (that is under five years old and not 


classified as experimental) on hand or planned for the AC 
as of June 30 of each year is shown below. 

1935 1936 1937 1938 1939 1940 

1,078 855 842 1,378 1,798 2,320 

But the Chief of the Air Corps and the officials of the 
War Department have much to say on the difficulties of 
increasing the numerical strength of modern air forces. 
When the Baker Board sat down in 1934 to lay out its 
2,320 quota, most military planes were still tube and fabric 
creations. Most bombers were still decently slow-pokey. 
The Air Force which had once purchased 4.5 pursuit 
planes to every bomber was still predominantly single 
seater. Today the Air Corps is buying bombers in prac- 
tically equal quantities with pursuit: multi-engined ships 
in equal quantities with single-engined ones. That has 
made unit costs zoom sharply. 

Then, too. modern all-metal high-performance planes are. 
type for type, much more costly per unit than the old 


models. Bombardment types of the 1920's, for example, 
frequently cost as little as $20,000. At present, pursuit 
ship contracts run that much per unit Twin-engine 
bombers now cost about $75,000 a piece, even when pro- 
cured in large numbers, and the biggest four-engine 
fortresses cost almost a quarter of a million dollars each. 
And remember these prices are without engines and instru- 
ments. Engine costs per horsepower have changed little 
liut each succeeding model of plane seems to have heavier 
power loading. Instrument and equipment once cost but 
a few hundred dollars per ship — now they will run up to 
five or more thousands per plane. All this makes it at 
least twice as expensive to add units to a 1938 air force 
as to, say, a 1930 one. Of course, dollar for dollar the 
Army is getting more striking power for defense than ever 
before. Numerical strength is what's so hard to catch. 
Nevertheless, it does look like the Corps will come within 
good shooting range of that 2,320 by the 1940 deadline. 
Meanwhile, before it is reached, it seems certain that the 
Baker Board's analysis of Air Corps needs will be re- 
placed with a modern revaluation in terms not only of new 
equipment but also of new world alignments and the new 
importance of air power in the world’s affairs. 

Are there no factors offsetting this high cost of numerical 
increase? 

There are at least three. First is the Army’s aggressive 
development of the Basic trainer idea. (A basic trainer 
is an intermediate type between the primary trainer and 
the full-performance combat type. Once there was little 
need for such transition types. Now the difference in 
flying qualities between a training bi-plane and, say. a 
modern pursuit or bomber are so large it is economically 
reckless to turn new pilots directly loose on the latter 
types). By developing and buying the basic types, the 
Corps has saved a great deal of money not only in first 
cost but also in running expenses and replacements. Sec- 
ond is the Corps policy' over the past several years of 
taking advantage of contract terms which lower prices with 


Has the sample-attached method of procurement worked 
out? 

That depends on what you use for a yardstick. At 
first it didn’t help any in speeding deliveries. The Air 
Corps first issues minimum specifications for what it 
wants. About a year later manufacturers submit their 
bids and a first finished ship. The War Department then 
takes some months to make up its mind. Thereafter it 
takes from six months to a year to get the actual pro- 
duction deliveries started. The change to the new system 
in 1934 plus the radical contemporary shifting in construc- 
tion types almost completely dried up deliveries for the 
next year and a half. But during the past three fiscal years 
deliveries under the new system have been quite satisfac- 
tory. By the competitive bid system, too, quality of ships 
has been extremely high and prices have remained reason- 
able — to put it mildly. But the chief defect — and the Army 
is the first to admit it— is that the cost of the system is 
wildly out of line lor the manufacturers. The winner 
of any given competition — if the resulting orders are large 
enough — is generally able to get his development bait 
back and make a modest profit. The losers stand to lose 
from several hundred thousand to a million or more in 
building a plane which may lose the contract by a very 

Today, as we have said, the Air Corps itself recognizes 
that something must be done to ease the burden of those 
competitions. The Corps has already pointed toward that 
by buying several types by “experimental” contract, then 
extending its orders through "service test" contracts in 
lots of thirteen. This is already possible under the existing 
law. But the .Corps would also like positive legal permis- 
sion to purchase the second best model or in some cases the 
two second best. In many cases such ships have possessed 
one or more features fully deserving further development. 
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Our far-flung air frontiers focus attention on 
the Navy's needs for long-range patrol squad- 
rons and their attendant surface auxilliaries. 
The present three thousand plane program 
will relieve pressure in many directions, but 
still leaves gaps in our minimum program for 
national safety under present world conditions. 


By S. Paul Johnston 

Editor, Aviation 


it Jt ll the endeavors of naval aviation are directed 

XTt toward one main objective, — to increase the effi- 
ciency and striking power of our fleet,” — thus Admiral Cook 
in a statement before the Naval Affairs Committee of 
the House of Representatives early this year. And that 
is the real point of departure in any consideration of the 
present and future of our flying fleets, for naval aviation 
is not an end in itself. It is only an adjunct (although 
an essential one) to our naval forces, and, in turn, to 
our whole scheme of national defense. Highly important, 
therefore, that the needs of our fleet air arm always be 
considered in the light of their relationship to other ele- 
ments. In no other way may the defensive machinery 
be geared to function smoothly. All its parts must be 
well synchronized, whether they pertain to the land, sea 

No space here to relate the full record of aviation in 
our navy. Lieut. Miller (“Navy Wings”) and other his- 
torians have wrought ably in that field, and we can only 
suggest that the reader go also to such sources if he is 
not already familiar with them. Without further prelim- 
inaries. then, let us take a long jump that will lands us 
into mid-summer of 1921. 

On July 12, 1921 an act of Congress was approved 
which said, in part: “That there is hereby created and 
established in the Department of the Navy a Bureau of 
Aeronautics, which shall be charged with matters per- 
taining to naval aeronautics as may be prescribed by the 
Secretary of the Navy, and all the duties of said bureau 
shall be performed under the authority of the Secretary of 
the Navy. . . 

Thus was created the organization that is the heart and 
nerve center of our naval aviation. It took rank with the 
other bureaus of the old sea-born navy,— with Navigation, 
Ordnance, Yards and Docks, Engineering, Construction 



and Repair, Supplies and Accounts, Medicine and Surgery. 
At last, aeronautics was recognized as a full fledged part 
of a modern navy. 

It is written into Regulations that the several bureaus 
of the Navy Department shall issue manuals which “shall 
contain information and instructions which pertain to 
the bureau or office by which issued.” So, the Bureau of 
Aeronautics has its "bible," the familiar brown backed, 
loose-leaf document that contains the codified experience 
of over twenty years of naval flying. No more concise 
statement of the Bureau's duties can be found than in 
Art. 201 which states that they “comprise all that relates 
to design, building, fitting-out and repairs to naval and 
Marine Corps aircraft, their accessories and equipment, 
including aircraft and aerological instruments. . . .” In 
addition, the Bureau maintains all naval aeronautical es- 
tablishments ashore, and also makes recommendations con- 
cerning all aeronautical matters as to operations, personnel 
and material to the appropriate bureaus and offices of the 
Navy and Marine Corps. Quite an order, but one which 
the Bureau has always carried out to the letter with the 
utmost efficiency and dispatch. 

One of the Bureau's most important jobs is to con- 
sider the requirements of the operating branches and to 
develop types of aircraft best suited for their tactical needs. 
Years of study of the problem have resulted in the sub- 
division of fleet heavier-than-air operations into four 
general categories: 

(1) Tender-based patrol bombing planes; 

(2) Ship-borne seaplanes on battleships and cruisers; 

(3) Ship-borne landplancs on aircraft carriers; or 

(4) Aviation detachment of the fleet Marine forces. 
In addition, the Navy possesses other aircraft of several 
types for nontactical transport and training uses. Prac- 
tically all types are available for the use of the Naval 
Reserve as well as for the active squadrons. 

If any one thing has characterized our naval aviation 
in recent years, it has been the rise of the long range 
patrol bomber. It takes only a glance at the map of the 
western hemisphere to understand why this should be. 


Just as Great Britain's air frontiers extend to the banks 
of the Rhine, so our costal defense lines must embrace an 
area that extends from Alaska to Hawaii to the Canal 
Zone in the west, — to the Virgin Islands to Greenland in 
the east. 

To operate successfully over such a vast area of ocean, 
extreme range, combined with the maximum of sea- and 
air-worthiness are essential. Furthermore, long range 
must not be attained at the expense of useful military load. 
Only within the past few years have airplanes and engine 
design progressed to the point where the patrol bomber as 
we know it today became feasible. Only within the past 
year or two have we been able to think in terms of opera- 
tions such as the “routine transfers” of whole patrol 
squadrons over the thousands of miles of open sea between 
California and Hawaii. The potentialities of such types 
are limited only to the state of existing aeronautic develop- 
ment. Actually certain machines are well beyond the ex- 
perimental stages whose range and load capacity are far 
beyond those of our present patrol fleets. 

The popular press has frequently talked about “flying 
dreadnoughts," — not without some justification. Within 
the year two large experimental types have been test-flown, 
the Consolidated XPB2Y-1 (Aviation, January, 1938) 
and the Sikorsky XPBS-1 (Aviation, September 1937). 
both four engined flying boats that are probably in the 
neighborhood of 70,000 pound gross weight. 

Rumor has it that a super-boat has been projected for 
the Navy to cost in the neighborhood of ?3, 000, 000, and 
about whose size we can only speculate. Navy people are 
very cautious about even admitting that such a project 
exists. So far, we know nothing about it, but by going 
back a few jumps in the history of commercial flying boat 
design we may get some clue as to the direction in which 
Navy design trends are probably heading. 

It is unnecessary to go very far back into history to the 
Consolidated Commodore class, a “huge” flying boat of 
only five years ago. But the Commodore, all up, weighed 
only about 18,000 lb. Not long after that came the first 
Sikorsky Clipper, the S-40, at 34.000 lb. Followed shortly. 
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The collective achievement of the designers and 
manufacturers of airplanes for military service are 
presented in the pages that follow: A glimpse at 
the specifications of this group of some three score 
models will quickly convince you that they are 
second to none in quality. In appraising them it 
must be remembered that many of them have been 
developed through a procurement system under 
which the manufacturer assumes the major re- 
sponsibility for the successful performance of his 
product. Although such an arrangement works a 
severe hardship on the manufacturers, it has the 
single advantage of insuring excellence. 

In the pages of this directory, airplanes are 
depicted in alphabetical order together with their 
essential specifications. Where several variations 
of the same model are available performance 
figures are given in the order of first mention. When 
only one figure is given it applies to all variations 
of the model under consideration. In all instances 
where wing areas are given the area of the ailerons 
are included. Complete specifications for the engine 
models used in these airplanes are presented in 
the table on page 42. The letter x following the 
head indicates availability lor export. 
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Vega’s First Model 

Preliminary details of 5-6 place plane designed for UniTwin Power Plant 


D etails of the new Vega air- 
plane have recently been made 
public for the first time. Mac Short, 
president of the Vega Airplane Com- 
pany, subsidiary of the Lockheed Air- 
craft Corporation, calls attention in 
his announcement to the significant 
feature of the design, the UniTwin 
engine installation. This type power 
plant has been under development, in 
conjunction with the Menasco Manu- 
facturing Company, for more than 
three years. Basic feature is dual 
mounting of two Menasco 260 h.p. 
engines to drive a single propeller. 

Other features of the Vega airplane 
closely follow the general trend of 
the Lockheed transports produced by 
the parent company, utilizing twin 
rudder tail arrangement, trailing edge 
wing Haps, and other advanced aero- 
dynamic features. The Vega airplane, 
however, is designed to reach the 
private owner market more than that 
of the airlines, although a feature of 
the design is its suitability for use as 
a “starliner" on the new feeder routes 
now in prospect to supplement the 
established major air transport lines. 
The Vega is a low wing monoplane 
with accommodations for five to six 
persons. Metal structure is used 
throughout and the twin-engine 
powerplant is mounted in the nose of 
the fuselage. Wing span of the plane 
is 41 ft., length 31 ft. 5 14 in., height 
9 ft. 1 in., and estimated gross weight 
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5411 lbs. Tricycle landing gear of 
retractable type will be a feature of 
the plane. General lines and cabin 
arrangement are particularly attrac- 
tive as illustrated by design drawings, 
showing a strong automotive influ- 
ence. The UniTwin power plant 
mounts the two Menasco C6S4 six- 
cylinder aircraft engines side by side 
driving a single constant-speed pro- 
peller through a new type gearing in- 
corporating over-running clutches. 
This drive eliminates any need of 
close synchronization of the engines 
and provides an automatic release of 
either engine in case of trouble or 
sudden stoppage, permitting the live 
engine to continue driving the pro- 
peller without having to work against 
the inertia of the dead engine and 
without subjecting the airplane to the 
unbalanced control forces of offset 
live and dead engines. Through 
mounting both engines within the 
fuselage the wing-nacelle drag of the 
ordinary twin engine airplane is com- 
pletely eliminated. 

The fuselage structure of the Vega 
is of two types. The forward section 
consists of a welded steel tube struc- 
ture to which is mounted the alumi- 
num alloy cabin shell. Aft of the 
cabin the fuselage is of senii-moncoque 
sheet aluminum alloy construction. 
The metal wing is built in two main 
panels, each bolted directly to the 
fuselage truss structure, thus elimi- 


nating the center section unit entirely. 

A split type center section flap is 
of all-metal construction while the 
wing flaps are of metal structure with 
fabric covering, as are the ailerons 
and elevator. The two main wheels of 
the tricycle landing gear retract into 
the wing and the nose wheel retracts 
into the engine compartment, but even 
in retracted position the wheels still 
function for an emergency landing 
on the belly, preventing damage to 
ihe airplane structure. 

The private owner cabin arrange- 
ment provides commodious comfort 
for five persons. The feeder airline 
version provides for a pilot and five 
passengers. The cabin is sound- 
proofed, heated and ventilated. Tin- 
main baggage compartment, located 
below the rear scats, may be loaded 
through an exterior door. Mail com- 
partments are provided in the wing 
adjacent to the cabin. Although no 
performance data are available at this 
time Mac Short indicates that the 
Vega will have a top speed in excess 
of 200 miles per hour and a cruising 
range of about 1000 miles. Flight 
tests on the first plane of this type 
are scheduled for January, 1939. 
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Continental. Franklin. Lycoming, and other engine installa- 
tions now available. Others to follow. 


live at slow speeds but provides excel- 
lent balance under cruising conditions. 
Fuel capacity has been increased to 
12 gallons. The windshield has been 
broadened to improve visibility. Struc- 
tural strength has been generally in- 

Specifications furnished by the 
manufacturer are as follows: Take-off 
run, 400 ft.; landing speed, 35 m.p.h.; 
climb, first minute, 450 ft. ; top speed, 
97 m.p.h.; cruising speed, 88 m.p.h.; 
safe cruising range, 275 miles; abso- 
lute ceiling, 15,000 ft.; fuel consump- 
tion, 3J g.p.h. ; oil consumption, f-pt. 
per hr.; fuel capacity, 12 gal.; oil ca- 
pacity. 4 quarts; span, 36 ft.; length, 
22 ft.: height, 6 ft. 8 in.; empty 
weight. 632 lb.; useful load, 468 lb.; 
pay load, 218 lb.; gross weight, 1,000 
lb. ; baggage allowance, 30 lb. ; acces- 
sory allowance, 18 lb. 
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NORSEMAN 

5-6 pilots can be trained in 
modified Noorduyn model 

T o instruct 5 or 6 pilots all aboard 
the same aircraft the Noorduyn 
Norseman has been converted to suit 
the requirements of the Canadian De- 
partment of National Defense. Train- 
ing in the use of the latest R.A.F. 
navigation, bombing, signalling and 
communication equipment is provided. 
Modifications include installation of a 
blind flying instrument panel, a course 
setting bomb sight in the belly of the 
ship with a curved Perspex panel in 
the fairing, signalling lights and ob- 
servers’ compass mountings in the 
door windows. The transport features 
of the standard model are retained in 
the trainer which is also suited for use 
in ambulance service. 

Complete radio equipment is in- 
stalled in the rear of the cabin. An 
electrically operated rack for dropping 
dares or practice bombs is also in- 
stalled. 

Specifications furnished by the 
manufacturer are as follows: span 
overall, 51 ft. 6 in.; weight empty, 
latidplane 4010 lb.; seaplane, 4477 lb.: 
gross weight, landplane or seaplane, 
6450 lb.; high speed at 5000 ft., land- 
plane, 170 m.p.h.; seaplane, 154 m.p.h.; 
service ceiling, landplane, 22,000 ft. : 
seaplane, 20,000 ft. ; range with stand- 
ard tanks of 105 imp. gal., landplane, 
600 mi. : seaplane, 550 mi. 
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SPECIAL 


Specifications as furnished by the 
designer are as follows: Span (max- 
imum) 32 ft.; Span (minimum) 24 ft. 
(possible 20 ft.); Chord (mean), 67 
in.; Wing area 164.7 sq.ft.; Length. 


16 ft. 6 in.; Weight empty, 932 lb.; 
Estimated high speed (extended), 110 
m.p.h. ; Estimated high speed (re- 
tracted), 165 m.p.h.; Landing speed. 
38 m.p.h. 



Retractable wing provides in- 
crease in estimated performance. 

T kst flights have been under way 
at Helena, Mont., on a retractable 
wing monoplane having an estimated 
top speed of 165 m.p.h. with wings and 
wheels retracted and 110 m.p.h. in the 
extended positions. Structure of the 
Con Ellingston Special is conventional 
except for the retractable wing fea- 
tures. Spars of tubular construction, 
using 4130 chrome molybdenum steel 
tubing and wire bracing. A Clary Y 
airfoil section is employed. Power 
plant embodies the 90 lip. LeBlond 




EASTERN AIR LINES FLIES 
OF GOODRICH DE ICERS, 


WITH THE 3-WAY SAFETY 
TIRES AND E.T. BRAKES 


Goodrich Products Hold Important Jobs in Main- 
taining Eastern Air Lines High Safety Standard 



Goodrickc^/W Silve rtowns 

THE SAFEST AIRPLANE TIRE EVER BUILT 


How Eastern Air Lines Gets 
Smoother Stopping On All 
Types Of Landing Terrain 
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Dialing the Air Waves with Don Fink 



Absolute Altitude 

Long sought-ior measurement of height above ground indicated by 
new radio device developed jointly by U.A.L. and Western Electric. 


On October 9th. the aviation edi- 
tors of the newspapers and the techni- 
cal press were given their first glimpse 
of an instrument long awaited by the 
industry, an altimeter which indicates 
height above ground rather than 
height above sea level. The new in- 
strument, developed jointly by engi- 
neers of the Bell Telephone Labs and 
the United Airlines, is appraised for 
its effect on aviation generally by 
Dan Sayre, on page 55 of this issue. 
In this department we content our- 
selves with some of the technical back- 
ground. 

The development is a milestone in 
aviation radio, and in any kind of 

ploys the shortest wavelengths yet put 
to practical application, 0.6 meter or 
60 centimeters. Aircraft radio engi- 
neers were startled not so many 
months ago when it became apparent 
that marker beacons, airport boundary 
markers, and the like would operate at 
frequencies of 75 megacycles. The 
new altimeter goes this record nearly 
eight times better, that is, to 500 Me. 

The technical information given out 
at the demonstration is rather meager. 
The following are definitely known 
facts: the transmitter operates in the 
neighborhood of 500 Me, at a power 
output of about 5 watts, a power suf- 
ficient to give altitude indications as 
high as 4,000 to 5,000 feet. The sig- 
nal is generated in a negative-grid os- 
cillator (similar to the oscillators em- 
ployed in conventional work but cap- 
able of operating at much higher fre- 
quencies). The signal is radiated from 
a small dipole antenna mounted under 
the metal surface of the wing. Each 
element of the dipole is about 6 inches 
long and the clearance between the 
elements and the wing surface is about 
the same distance. The signal, be- 
cause of its very high frequency, has 
highly directional properties, and is 
transmitted beam fashion to the 


ground below, where it is reflected 
upward. The short wavelengths em- 
ployed experience a high degree of 
reflection from any surface, whether it 
be by water, level terrain, mountains, 

buildings and bridges. 



Western Electric altimeter to P. M. Pin- 


The signal upon reflection from the 
ground is received by another dipole 
antenna, exactly similar to the first, 
mounted underneath the opposite wing. 
This second dipole also receives a 
small signal directly from the transmit- 
ting dipole opposite. The time differ- 
ence between the arrivals of these two 
waves is then a direct measure of the 
time during which the reflected waves 
have traveled from plane to earth. 
Since the velocity of wave travel is 
known, it is then simple to compute 
the distance traveled by the wave and 
hence the distance of the plane above 
the reflecting object. 


At first glance, the proposition 
seems simple, but not when the veloc- 
ity at which radio waves travel is 
considered. This velocity is 2.998 
x 10” cm. per sec. or roughly 186.- 
000 miles per second. At an alti- 
tude of one-half mile, (total reflected 
distance one mile) the time differ- 
ence between the arrivals of the two 
waves is 1/186,000 of a second. It 
is obviously impossible to measure any 
such time interval directly with any 
known timing device. The measure- 
ment must therefore be made indi- 
rectly. What method is used was not 
revealed by the companies involved. 

It is possible to make an “educated 
guess" as to the method employed 
which may come not far from the 
truth. The explanation given below 
has no official confirmation, but will 
serve until more details are available : 

While it is impossible to measure 
very small time intervals directly, it 
is quite possible to measure small fre- 
quency differences. Suppose therefore 
that a frequency-modulated wave is 
transmitted from the transmitting 
dipole under the wing of the plane. 
By frequency modulated is meant a 
wave whose frequency is continually 
varied between two limits, say between 
490 Me. and 510 Me., in such a way 
that the increase and decrease of fre- 
quency between 490 and 510 is made 
linear with respect to time. Then any 
change in frequency is proportioned to 
a corresponding change in time. 

Suppose further that a wave starts 
out from the dipole at 490 Me. and 
travels to the earth, is reflected and 
appears at the receiving dipole. Dur- 
ing the flight of this wave, the trans- 



“Index Finger” D-F 

Sperry-RCA direction finder points automatically and continuously 
to tuned-in station. 


mitted frequency changes so that by 
the time the reflected 490 Me. wave is 
received, the frequency then being 

transmitted is, say, 495 Me. This 495 
Me. wave travels directly under the 
wing and is received, together with 
the 490 Me. reflected wave. The two 
received waves may then be detected 
by a receiver in whose output appears 
a beat frequency which is the differ- 
ence between the two received waves 
or 495 — 490 = 5 Me. This fre- 
quency difference is indicated on a 
direct-reading frequency meter. 

Suppose now that the plane climbs 
to twice its former altitude. The re- 
flected wave takes twice as much time 
in arriving at the receiving dipole and 
the transmitted frequency has the op- 
portunity to change twice as much, 
that is to 500 Me. The difference be- 
tween the reflected frequency and the 
•'under-wing” frequency is then 10 
Me. and this produces twice as great 
(Turn to page SO) 


A radio direction finder completely 
automatic in operation has long been 
desired by pilots already burdened 
with too many dials to watch and too 
many knobs to turn. The answer to 
this need lias recently been made 
available by the Sperry Gyroscope 
Company and the RCA Manufactur- 
ing Company who have cooperated in 
the development of an automatic di- 
rection finder which might be called 
a “d-f with a college education." The 
operation of the device, from the 
pilot’s point of view, is extremely 
simple. He tunes in the desired sta- 

pointer mounted above an azimuth 
scale swings to the direction from 


which the signal is coming, stops and 
holds that direction regardless of the 
plane’s maneuvers. The device com- 
pletely eliminates the 180° ambiguity 
usual in radio compass work. The 
indicated direction can be transferred 
directly to navigation charts for de- 
termining the position of the plane or 
employed to check drift and ground 
speed. Little more than this can be 
asked of a direction finder, little at 
least which lies within the province of 
engineering development. Even the 
troublesome night-effect is to some ex- 
tent minimized by the device, since the 
indicating needle swings, under night- 
effect conditions, over a sector whose 
bisector is very nearly the true direc- 




Behind this achievement lies a very 
simple principle and a long period of 
engineering work devoted to removing 
the bugs with which “simple princi- 
ples” are always infested. The end 
point of the development may be seen 
in the accompanying photograph of an 
installation of the Sperry-RCA equip- 
ment on a DC-3 of the American Air- 
lines. Between the two pilots, and 
just aft of the throttle column (center 
foreground), is a small box with a 
horizontal glass face and four knobs, 
logether with two other knobs and 
toggle switches on the side of the 
housing. Beneath the glass face is 
the compass card, consisting of two 
separate scale rings graduated in de- 
grees. One ring is fixed with the 
zero pointing to the head of the ship, 
as shown in the diagram. The other 
is adjustable and is used to set the 
course of the plane as indicated by the 
magnetic compass or directional gyro. 
Over the center of the card is a 
pointer, with an arow head at one 
end. The arrow points in the direc- 
tion of the station being received, with 
an accuracy of from less than one 
degree to five degrees depending on 
signal strength and wave-front distor- 
tions due to night-effect. The inher- 
ent accuracy of the mechanism is 
about one-quarter of a degree. 

The knobs include remote controls 
of the d-f receiver ; they control vol- 
ume, band-switching (two bands, the 
beacon band and the broadcast band, 
are available), tuning, connect and 
disconnect the sense antenna, and 
select the function of the D-F for fully 
automatic, or manual operation. 

( Turn to page SO) 




Rim Lighted Split Case 

Is new feature of Kollsman Sensi- 
tive Altimeter 




;e is completely e 
angle of vision of the dial in 






aircraft, the latest kollsman Sensi- 
tive Altimeter, type 370 and Air 
Speed Indicator, Type 386, feature 
split cases with rim lighting. 

The new instruments have the same 
mechanism and performance charac- 

stead of having the conventional case, 
with glass held in by a snap ring, the 
glass is held in a retaining ring which 

It is claimed that this construction 

possibility of case leakage, which 
should be of value in flying at high 
altitudes and in pressurized aircraft. 

diameter than the dial the complete 
length of the graduations is visible, 
even when viewed from an extreme 
angle, which is a decided advantage 
where one instrument is used by two 
pilots. The well-known uniform light- 
tained with Kollsman Rim Light- 


with this 
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Drop Pit Table 

New maintenance device speeds 
servicing operations 

One of the favorite indoor sports 

the devising of trick platforms and 
ladders by means of which personnel 
may inspect and service all parts of an 
airplane, no matter how high off the 

of an interesting reversal of this pro- 
cess, by means of which the airplane 
is dropped through the floor (or at 

wings and upper fuselage surfaces 
become accessible without the use of 
high platforms. Known as the Whit- 



ing Drop Pit Table, the new equip- 
men is offered by the Whiting Corp., 
of Harvey, Illinois, manufacturers of 
drop pit tables for many years. The 
Whiting equipment has been designed 
to handle planes of tri-cycle gear type 
as well as those with conventional 
landing gear. The Whiting Drop Pit 
Table equipment may readily be used 
or wheel changes or other landing 
gear work, as well as for the normal 
ntenance work on the plane itself. 
—Aviation. .V member . mg. 


Junior Xacto Meter 

Measures fuel flow and weighs 
only 12 '/a lb. 

duced the exact rate must be de- 
termined. So the need for a small, 
light-weight liquid meter to accurately 
determine exact flow rates of small 
volumes of fluid became recognized, 
and to fill this need the S. F. Bowser 
and Company organization developed 
the aircraft type Xacto Meter. Now a 



further refinement of this meter, the 

fcctcd. Weighing but 12J lb. including 
the recording instrument, the Junior 
Xacto Meter will measure to within 
one-half of one per cent the flow of 
fuel over a range of from ten to one 
hundred gallons per hour, making the 
instrument applicable to a wide range 
of aircraft. The Junior Xacto Meter 
is built to aircraft standards through- 
out. with safetied screws and rugged 

permits free flow of fuel wheneveMhe 
pilot wishes, as on take-off.— A via- 
tion, November, 1938. 

Weight Estimator 

For sheet metal works like a slide 

One of the routine operations 
which consumes much time for engi- 
neers, purchasing agents, estimators, 
draftsmen, and others who must work 
with flat sheet metals, is estimating 
the weight of metal sheets of various 

set this mental labor a slide rule for 
flat materials has been developed by the 
Dayton Rogers Manufacturing Com- 
be forwarded without charge to any- 
one writing direct for it. This rule 
will give the correct weight instantly 
of steel, aluminum, cast iron, copper, 
bronze and lead, in widths from i in. 
to 96 in., in thicknesses from .002 in. 
to 25 in., and in lengths from one- 
inch to 1,000 feet. Results may be 
read in weights from .1 lb. to 10,000 
lb. — Aviation. November. 1938. 
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Manual of Flight Instruction” 

By VIRGIL SIMMONS, 

Formerly Flying Instructor at Boeing School of Aeronautics and 
in U. S. Army and Navy Air Services. 

300 Pages, 75 Illustrations, Price $3.00 
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>r rating. It‘ brings you the cream of what the author has learned in training 
hundreds of pilots in his twenty years of continuous experience in both the Army and 
Navy Air Services and as a flying instructor and director of flight training m leading 
commercial flying schools. It is designed for use as a text in primary and advanced 
courses given at flying schools. It is also designed as a practical guide foi 
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Our Air Defense Problem 

{Continued from page 21) 


with auxiliary bases in the Virgin Is- 
lands and at the naval base at Guan- 
tanamo, Cuba, can protect the South 
Atlantic coast (perhaps least vulner- 
able of all coasts to aerial bombing, 
because of the agricultural nature of 
the country and the centralization of 
the more important industries at inland 
centers like Atlanta and Birmingham), 
and serve three other purposes: cover 
the approaches to the Panama Canal 
(our Defense Problem 2) ; aid in the de- 
fense of American island possessions in 
the Caribbean (Problem 5), and help 
to implement the Monroe doctrine 
(Problem 7). Within flying range of 
South Florida, it could effectively deny 
to any enemy (supported as it would 
be by naval and ground forces, and 
backed up by auxiliary bases in Cuba 
and Florida) the use of any of the 
West Indies or northern South 
American coast for air base purposes. 

The base near Norfolk would effect- 
ively protect the Chesapeake Bay area 
and could assist in the protection of 
the New York-Philadelphia-Dclaware 
Capes area, and the South Atlantic 
and New England areas. This base 
could dominate Bermuda and deny its 
use to any enemy. 

Similarly a base in the New Eng- 
land area, preferably in Maine, would 
guard that industrial section and 
northern New York, and could also 
assist in the defense of the New York- 
Philadelphia-Dclaware Capes area. 
Newfoundland and the Gulf of St. 
Lawrence (with their numerous har- 
bors available for seaplane use) would 
be within its potential bombing radius: 
even Battle Harbor and Sandwich 
Bay in Labrador (the latter, used in 
the Balbo flight, offers, in Summer, 
one of the best harbors for seaplanes 
or flying boats, in the North Atlantic) 
could be denied to any enemy. James 
Bay and the southern part of Hudson 
Bay, as well as a vast area of Canada 
also would be within bombing range, 
and thus the North Atlantic aerial ap- 
proach to this country from Europe 
would be adequately guarded. 

The strategic areas of the West 
Coast and the entire coast itself can be 
adequately guarded by two or three 
main bases — one in the San Diego- 
Los Angeles area; one in the San 
Francisco area, and one near Puget 
Sound. Planes operating from these 
bases could dominate all of the West 


Coast from south of Cape Falso in 
Baja California to Alaska, and would 
thus not only be in a position to defend 
West Coast strategic areas, but could 
also assist in the solution of our Prob- 
lem No. 4 — defense of Hawaii, and of 
Problem No. 3 — defense of Alaska. In 
addition they could assist the navy to 
control that vast sea area recently 
popularly known as the strategic tri- 
angle — Aleutians- Hawaii-West Coast. 

Bases near New Orleans (or 
slightly further east) and near San 
Antonio, Texas, should be able com- 
pletely to dominate, in cooperation 
with southern California bases, the 
Gulf of Mexico and Central American 
land and water areas as far south as 
the Gulf of Tehuantapec, which is also 
within range of our base at Panama 
(to he discussed later). The Mexican 
border is amply defended by such 

The important industrial triangle 
in the north — Pittsburgh-Chicago-Dc- 
troit — would be protected from direct 
overseas air attack by our coastal 
bases — particularly by our New Eng- 
land and Puget Sound bases. But there 
remains the possibility — faint, improb- 
able, even fantastic — of air attacks 
delivered from a base established by 
an enemy in northern or central Can- 
ada, or even from water or land bases 
established on the edge of the Arctic 
ice pack in the Hudson Bay region. 
How the enemy would get there; how 
he could establish, maintain and sup- 
ply his base is beyond the purview of 
this article ; suffice it to say that there 
seems little real danger of air attacks 
of consequence from bases located in 
those severe latitudes of the North. 
However, not only to provide another 
safeguard to our most important in- 
dustrial area, but more especially to 
establish a central mid-Continent base 
area from which any of our coastal 
bases could be readily reenforced, a 
base or bases in the neighborhood of 
Chicago, Minneapolis and St. Louis 
are indicated. 

So much for the problem of serious, 
continuous air attack against our 
coasts and our strategic areas, a prob- 
lem which cannot become acute for 
this country until air frontiers are 
rolled back and planes can easily leap 
the seven seas. 

But the same bases, just described, 
together with auxiliary ones (to pro- 


tect navy yards, coastal fortifications, 
etc.), should serve equally well to de- 
fend the country against sea and/or 
land atack. There is no great prob- 
lem here; serious attack from the 
land, or sea, against the continental 
United States is not to be expected. 
Raids against our coasts, however, 
conducted either by fast surface ves- 
sels, by submarines or by planes 
launched from carriers, raids intended 
chiefly as weapons against the morale 
of the civilian population or to force 
the dispersion and hence the weaken- 
ing of our defense forces, must be con- 
sidered. It might as well be said at 
once that it is not possible with com- 
plete certainty to guard against such 
raids, just as it is not possible even 
today to prevent an occasional air 
raider from bases overseas from bomb- 
ing our coastal regions. 

It is certain that the next war will 
lie brought home to America by bomb 
and explosive : the question is not how 
to stop such raids, for there is no abso- 
lute insurance against them, but rather 
how to localize and minimize their 
damage. Our great cities and our in- 
dustrial areas will probably be the 
targets for such occasional raiders: 
auxiliary bases near navy yards and 
coastal fortifications should be particu- 
larly useful in defense against such 
itinerant enemies. 

2. The Canal Zone 

A most important link in the na- 
tion’s strategical and commercial life, 
and yet a concentrated target for an 
enemy attack, the defense of the Canal 
presents problems not encountered 
elsewhere. Not that a few carefully 
placed bombs could wreck the Canal 
indefinitely. The Canal's structure— 
particularly its massive locks — are no- 
where near as vulnerable to high ex- 
plosive as one is led to believe from 
reading the Sunday supplements. The 
Gatun spillway, the famous earth banks 
at Culebra Cut, the power houses 
which operate the lock pumps and 
gates are more inviting targets than 
the locks themselves. Bombs carefully 
placed on any of these objectives 
might, if used in sufficient quantity, 
cause such damage as to block the 
Canal for days, or even weeks. Conse- 
quently the air defense of the Canal 
must guard — not so much against con- 
centrated attack— but against itinerant 
raiders with far greater care than is 
necessary in the case of the air defense 
of the United States, for the rewards 
for such reckless daring at Panama are 
far greater. 

Air bases on both sides of the Zone 
{Turn to Page 70) 




U. S. ARMY 




High above Manhattan three Douglas 
bombers of the Army Air Corps cruise 
majestically back to their base . . . three 
thousand miles away a close formation 
of Navy Voughts goes thundering 
down the California coast ... far off to 
the South a Coast Guard Grumman 
takes off in a flash of glistening spray 
. . . while three Marine Corps fighters 
speed away on flight maneuvers . . . 
Powerful insurance for the safety of 
every American home! 

In the cockpits of these and many, many 
other Government airplanes are Gyro- 
Horizons and Directional Gyros or 
Gyropilots — Sperry flight instruments, 
long recognized for their dependability 
in every branch of the Air Services. 


U. S. COAST GUARD 


SPERRY GYROSCOPE CO., Inc 
BROOKLYN, NEW YORK 
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Air Defense Problem 

( Continued from page 68) 


are, of course, essential, but outlying 
auxiliary bases, so situated as to enable 
defending planes to intercept raiding 
planes or ships are of almost coequal 
importance. The Galapagos Islands 
and the Cocos Islands in the Pacific — 
are possible outlying auxiliary bases 
for seaplanes and would probably be 
so used in case of war, even though 
they do not belong to the United 
States. On the Atlantic end of the 
Canal the West Indian base at Porto 
Rico should be able effectively to 
guard the western sea approaches. 
However, to provide even greater se- 
curity against swift surprise attacks 
from an enemy plane flying, perhaps, 
from a hidden field in Central or South 
America, or from a carrier far at sea, 
investigations should be started look- 
ing towards the establishment in war- 
time of defensive auxiliary bases near 
Cape Mala (Panama) which com- 
mands the Gulf of Panama, in Magda- 
lena Bay (South America), the Gulf 
of Fonseca, Nicaragua, and the Gulf 
of San Bias and near Bocas del Toro, 
Panama. Such bases might well be es- 
tablished as a war measure after a 
consultation with friendly Central 
American countries. 

3. Alaska 

Alaska and its appendage of the 
Aleutians are important — not alone in 
their own right — but primarily because 
of their significance in the defense of 
the United States. A casual look at a 
great circle map of the Pacific will 
clearly show that the Aleutians, plus 
Hawaii, control the Northeastern Pa- 
cific. Hence adequate air bases in our 
great northwest are necessary. Main 
bases at Kodiak Island, and perhaps 
near Juneau or Fairbanks or Gustaff- 
son’s Point, with auxiliary patrol plane 
liases at Adak or other harbors of the 
Aleutians would amply protect Alaska 
and would also contribute to the de- 
fense of Hawaii. 

4. Hawaii 

Honolulu is some 2,100 miles from 
Dutch Harbor, 2,300 miles from San 
Diego, almost 1,000 miles from King- 
man Reef, about 1,600 miles from 
Howland and Baker islands almost on 
the Equator, and about 1,200 miles 
from Midway Island almost on the In- 
ternational Date Line. It is the hub of 
our Pacific air defense and as such it 


should be the centre of our most power- 
ful air base system in the west. Oahu, 
site of the naval base of Pearl Har- 
bor, with the army's Luke, Wheeler 
and Hickam Fields, the navy's Ford 
Island and Kaneohe Bay (projected) 
has ample base facilities. But small 
auxiliary facilities should be estab- 
lished on the island of Hawaii, and it 
is obvious that to provide perfect se- 
curity for the main islands of Hawaii, 
the enemy must be denied any possible 
bases within bombing range. 

The navy's annual manoeuvres for 
recent years have been predicated 
upon the seizure of Midway Island by 
an enemy and the establishment there 
of an advanced base for further opera- 
tions against Oahu and Pearl Harbor. 
To forestall any such possible attempt 
in case of war, small security points, 
or auxiliary bases, for the defense of 
Hawaii, should be set up (some are 
already under way) at Midway, Pal- 
myra Island and perhaps also at Wake 
in the Western Pacific. 

A further base has been proposed at 
Pago Pago, Samoa, but it is difficult 
to see the utility of a base so far south : 
strategically Pago Pago presents a 
considerable salient, and even the pro- 
posed outpost on Wake Island makes 
a jutting -and provocative salient far 
out toward Japan, a salient which 
could not well be defended in that 
future day when the ranges of bombing 
planes approach infinity. 

These island auxiliary outposts, ade- 
quately supplied with planes and 
backed up by the great resources and 
fighting strength of Hawaii, flanked 
on the north by the Aleutians, them- 
selves bases, should not only enable us 
to maintain an aerial patrol line in 
mid-Pacific, but also insure our con- 
tinued domination of the Northeastern 
Pacific — and, flung out towards Japan, 
they can be used to strengthen Ameri- 
can foreign policy in the Western Pa- 
cific and to assist in the defense of the 
Philippines, one of the sub-heads 
under Problem No. S. 

5. Defense of Island Possessions 

The Caribbean base, previously dis- 
cussed, plus the bases at Panama, offer 
more than ample security for our po- 
litical and economic investments in 
that troubled area, so our Caribbean 
possessions will be no further men- 
tioned here. 

But there remains Samoa, itself of 
no intrinsic value (the fine harbor of 
Pago Pago is largely lost upon the 
United States unless we were engaged 
in war with England or Australia — 
something so preposterously unlikely 
as to be beyond the purview of this 


article) ; there remains Guam, and 
above all the Philippines. 

But the defense of the Philippines, 
as well as of Guam, is today primarily 
a problem of politics rather than of 
strategy. For the Philippines can be 
defended — let no one who shows you 
a Great Circle chart of the Pacific 
say you nay — but at a price which it 
is probably not worth while to pay. 
The Philippines are an exposed sali- 
ent of American influence in the East, 
far removed from home, difficult to 
supply with the stuff of war, isolated 
behind a screen of Japanese islands, 
and now vulnerable — in some places — 
to an attack from Japan. Corrcgidor 
is probably impregnable indefinitely; 
other parts of the island could hold 
out for a long period, but eventually, 
unless the facilities and the forces 
now available there are considerably 
strengthened the islands would eventu- 
ally fall. 

American aviation strength in the 
Philippines is very weak, although 
flying fields, adequate for their pres- 
ent purposes, have been established 
under recent governors and army ad- 
ministrators from Batan in the north 
to Mindanao in the south. But the 
question that first must be decided — 
and itj)»aM(rfestton intimately linked 
with tTJpre of the Philippines 
thcmselv3S=is whether or not it is 
worth while for us to strengthen our 
forces there. If we elect to remain 
in the Philippines and to bear the 
burden of their defense, no half-way 
measures are possible ; a great air base 
must be built on Luzon, the base at 
Wake finished, an intermediate one 
started at Guam. If we elect to leave 
the islands — and thereby lessen the 
likelihood of our involvement in war — 
our military forces, air, sea and 
ground, should be entirely withdrawn. 
The latter seems the wiser policy; the 
Philippines are not necessary to our 
economy or to our political prestige, 
and they are a strategic liability. 

6. Protection of coast-wise 

and overseas commerce 

The protection of coastwise and 
overseas commerce is, of course, the 
first concern of the Navy, but the air 
arm is playing — both in attack of, and 
defense of, surface ships a more and 
more important part. Control of the 
sea is essential if our commerce is not 
to be chivvied from the seas; in naval 
operations looking toward that end — 
operations which may be climaxed by 
a major fleet action — the aid of ship- 
based planes is vital. Our navy, with 
scouting planes, observation planes for 
( Turn to page 78) 
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Four times winner of the Collier Trophy, the U. S. Army Air Corps wins the 1937 award with 
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The price for not remedying the situa- 
tion will be to drive some important 
manufacturers from Army competitions 
if not completely out of business. Only 
the fortuitous existence of a boom in 
exports has prevented it from already 

What are the general type trends in 
AC procurement? 

The Air Corps, properly, considers 
its ultimate plans for its air fleet as 
its own business. But a number of 
generalities is permissible. Basically 
America's fighting planes must meet 
the rather unique conditions imposed 
by the sheer mileage magnitude of 
our defense problems. Hence even 
our pursuit planes must have much 
greater range than the average Euro- 
pean chase plane. Hence the increas- 
ing stress on long range bombardment. 
The Air Corps visualizes these war 
time assignments: concentrations al- 
most overnight anywhere within the 
continental United States; reinforce- 
ment (by air) of Panama and Hawaii, 
attack upon enemy bases set up in 
Alaska, operations with the fleet 
against an enemy on foreign soil or 
approaching us by sea. All these 
things spell range — and of course big 
bombers — such as the Boeing B17s 
and XB-1S. Just how big these will 
go will probably be fixed more through 
joint Army-Navy agreement than by 
technological limitation. 

Beside long range bombing the Air 
Corps is aggressively building up its 
attack forces and is now service test- 
ing the twin engined Curtiss A-18s. 
The U. S. Army was among the first 
to develop a special type of plane for 
operations against ground troops and 


it shows no sign of abandoning that 
policy. In pursuit — after an experi- 
ment with two-place craft — the Air 
Corps seems definitely settled upon 
the single seater. Latest pursuit trends 
include a "service test" order of Cur- 
tiss pursuits equipped with the 1.100 
hp. Allison liquid-cooled in-line engine. 

In observation the North American 
47-A is leader in quantity production 
contracts. For artillery spotting the 
Air Corps is trying out the mobile- 
captive balloon and also the autogiro. 
The basic trainers have led to the 
basic combat plane — a type of great 
utility in many conceivable types of 
warfare. But perhaps the most in- 
teresting trend sign of all is the Bell 
Airacuda combat fighter — something 
new under the sun — a twin-engined, 
cannon-armed slugger which can 
match speed and performance with 
anything. Thirteen are now on order. 
By 1940 it may have become a large 
clement in the procurement plan. 

We attach a table of orders made 
over the past few years by the Air 



Planes form only one part of an air 
force. Is Air Corps manpower keep- 
ing abreast of its procurement pro- 

In order for the AC to proficiently 
perform its function, irrespective of 
the size and of the amount of appro- 
priation provided, its various parts 
must be properly balanced. The Army 
has been increasing the number of its 
personnel, both officers and men as 
rapidly as possible within the limit of 
the relatively small amount of funds 
available. At the present time the air- 
plane program is shaping up more 
rapidly than the personnel program, 
(and the personnel program more 
rapidly than the housing program). 
It is important that all of these march 
abreast of each other. Front July, 
1931 to July. 1936, there was a net 
gain of slightly more than 100 regular 
AC officers (from about 1,300 to 
1,400). This despite the fact that 
the War Department authorization 
provided for the complement of 1,650 
regular Air Corps officers. By the 
end of the fiscal year 1938, the num- 
ber of officers in the Army Air Corps 
had been increased to 1,430. Last 
month some 200 more were added in 
a lump from those reserve officers 
(graduates of Randolph and Kelly) 

Next year the Air Corps hopes Con- 
gress will make appropriations for 
another 100. That seems to indicate 
a total regular army commissioned 
strength of about 1,750 by June, 1940. 
However, the estimated minimum need 
in this category for the estimated Air 
Force at that date is from 2,300 to 
2,400 regular officers. To this should 
be added approximately 1,300 reserve 
officers on extended active duty, in 
order to provide adequate crews for 
the airplanes in the air and a proper 
complement of ground administrative 
supply and technical personnel. Con- 
gress has actually authorized 2,092 
(Turn to page 74) 
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regular Army officers and 1,300 re- 
serve officers on extended active duty, 
but unless it makes further appropria- 
tions such authorisation is meaning- 

Meamvhile the number of reserve 
officers on extended active duty should 
also be increased. The average in 
1938 was 550. This year with the en- 
rollment in the Training Center 
boosted from less than 450 to over a 
thousand, it is expected that the num- 
ber of reserve officers on extended ac- 
tive duty will increase to some 857. 
Presumably there will be a further in- 
crease next year and the year following, 
etc., for practically all Training Center 
graduates are now ordered, with their 
own consent, upon graduation, to three 
years active duty with the regular 
Army. For one reason or another 
however (principally offers of good 
permanent jobs with the airlines or 
other areonautical activities) reserve 
officers average considerably less than 
three years' active duty. The mini- 
mum requirement as stated above is 
1,300 as authorized by Congress. Pre- 
viously to this time Congress has pro- 
vided as much money for reserve offi- 
cers on extended active duty as could 
be efficiently expended. With the 
great increase in the number of reserve 
officers available due to the expansion 
activities, the AC Training Center 
thinks that considerable additional 
funds should be provided by Congress 
to permit calling of all graduates of 
the AC Training Center to active duty 
for three years. 

The present authorized enlisted 
strength is approximately 19,400. This 
is at least 5.000 below the minimum 
estimated 1940 requirements and 
should conditions change and the 
strength of possible invaders increase, 
an increase in the enlisted strength 
in the Army Air Corps would eventu- 
ally become necessary. 

Well, so much for planes and the 
men. What progress has been made 
in bases since the start of the New 
Air Corps? 

Under the Wilcox Bill (which was 
an authorization act but provided no 
appropriation) the War Department 
as directed therein made a very com- 
plete study of the U. S. and Alaska. 
This bill, approved June 30, 1935. di- 
rected the Air Corps to proceed with 
surveys for seven modern air bases 


strategically located for the air de- 
fense of the United States as follows: 
(1) In the Atlantic Northeast, pre- 
sumably New England; (2) In the 
Atlantic Southeast, or in the Carrib- 
bean; (3) In the Southeastern states; 
(4) In the Pacific Northwest; (5) In 
Alaska; (6) In the Rocky Mountains: 
(7) Possibly in the Middle West. 
The Army has duly carried out these 
surveys although it has made no pub- 
lic announcement of its findings. 

So far, the only new air base on 
which construction is actually started 
is the Northwest air base at McChord 
Field. The development and improve- 
ment of Scott Field for GHQ head- 
quarters fills requirement (7) for a 
midland base. Other than this North- 
west air base at Tacoma, Washing- 
ton, there have been no new fields 
purchased, donated, or improved 
specifically for fulfilling the plan. The 
organization of a branch of the AC 
School at Lowrey Field, Denver, 
Colorado, and the improvement of the 
landing field and construction of mod- 
em hangars, shops, barracks, etc., at 
existing Air Corps stations are 
scarcely believed to specifically fulfill 
the plan as contained in the bill. Look- 
ing at the broad strategical picture, it 
would seem that Congress might well 
soon consider funds for pushing the 
New England and Alaska bases. 

Meanwhile existing Air Corps sta- 
tions have been almost completely re- 
built. There are approximately 60 
Army Air Corps stations or activities 
at which there has been some modern 
permanent construction. All of this 
number, however, cannot be consid- 
ered air bases. Under the strict defi- 
nition of the term there are only six 
of these which may be properly con- 
sidered air bases for mobile units. 
(Langley, Mitchell, Selfridge, March, 
Hamilton, and Barksdale Fields). 
There are five AC schools, four AC 
depots, one of which includes an ex- 
perimental division. The rest of these 
60 stations are small establishments 
for furnishing air service to ground 
units, for providing facilities for re- 
serve officers flying on inactive duty, 
etc. The foregoing does not include 
the 19 National Guard AC Stations. 
During recent years it is safe to as- 
sume that each and everyone of these 
60 stations has been the scene of 
substantial improvements. 

Relief funds are of course the prime 
factor. Just how much money has 
been spent on Army Fields by the 
CWA, the PWA and the WPA would 
be hard to extract from the maze of 
departmental bookkeeping. Probably 
it is no less than $35,000,000. In 
addition the Quartermaster Corps of 


the Army has itself added at least ten 
more millions. Can you remember the 
horrible old pasteboard houses that 
served air service posts like Mitchell 
Field for officers’ quarters and bar- 
racks? Today Mitchell Field looks 
like something out of a portfolio of 
drawing for the Ideal City of the 
Future, and March Field in California 
in turn makes Mitchell seem prosaic. 
Hangars are huge, shops well ap- 
pointed, landing fields have grown to 
size ample for almost any conceivable 
ship or weather condition. Runways 
have sprung up where only grass grew 
before. These are generalities but so 
is the picture general. 

Added to that, one must not mini- 
mize the tremendous military asset in 
the recent improvement of America’s 
transport and commercial fields. If 
there were no such fields the Army 
would have to create many of them. 
As military squadrons grow, the fact 
becomes more and more apparent that 
defense bases must be regional. It 
will be obviously impossible to handle 
more than a hundred or so military 
planes off a single airport. Danger 
from enemy attack will impose limi- 
tations if traffic problems do not. In 
actual warfare the GHQ would have to 
shift bases almost constantly. The 
military base problem, then is only 
partly that of having a few huge fields 
in each defensive region. It would 
need dozens of smaller fields in each 
area to supplement or even substi- 
tute for such bases in time of war. 
That the federal government alone 
has put $80,000,000 into the country’s 
airport network during the past few 
years is in itself one of the most im- 
portant military accomplishments of 
the period. 

Epilogue 

Plane for plane, man for man, base 
for base, the U. S. Army Air Corps 
has remade itself in the last three years 
into a fighting force that need admit 
no superior anywhere in the world 
today. But there is still much to do. 
Its fighting fleet must grow not only 
to the limits set for it by past boards 
of inquiry, but to limits made necessary 
by the ever-increasing pace of foreign 
air forces. Its personnel strength 
must be speeded in its growth amply 
to man its growing fleet. A few major 
strategic bases should be added to its 
assets. The Air Corps has shown it 
can carry forth its general assignment 
with an astounding speed and effec- 
tiveness — hut continued and enlight- 
ened support from the public, the War 
Department, and Congress is more 
essential now than at any other time 
in our history. 
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This, of course, is only a drop in the 
bucket as far as actual base require- 
ments are concerned. At a guess, it 
might take as much as 80 to 90 million 
dollars to provide adequate bases to 
meet the operational and maintenance 
needs of the proposed 3,000 plane pro- 
gram, but even such a huge expendi- 
ture could be more than justified in 
terms of the increased security it 
would afford. 

For battleships and cruisers, avia- 
tion is an highly important auxiliary. 
The mission of the aircraft comple- 
ment is to increase the effectiveness of 
ship on which it is based. Such air- 
craft need not carry any offensive 
armament as their major task is to 
spot gunfire for battleships, or to scout 
and observe over wide areas for the 
cruisers. Aircraft for these purposes 
are always catapult-launched, return- 
ing to their ships by landing in the 
water alongside and being hoisted 
aboard. The average cruiser or battle- 
ship today carries four seaplanes, usu- 
ally biplanes of the single float type. 

By contrast, the mission of carrier- 
based aircraft is offensive, constituting 
the Navy’s aerial striking force 
against the surface ships and the air- 
craft of an ememy fleet. Carrier 
complements usually list between sev- 
enty and eighty airplanes, divided 
among fast high performance scouts, 
bombers and fighters. 

Except for minor structural differ- 
ences, such as stressing for catapult- 
ing and dive bombing, and the provi- 
sion of devices to engage arresting 
gear on carrier decks, ship-borne air- 
craft do not differ materially from 
high-performance machines for gen- 
eral military use anywhere. The Navy 
has, of course, specific requirements 
in the way of special equipment to be 
carried, etc., and must take special 
precautions to protect planes and en- 
gines from destructive salt-water cor- 
rosion, but speed, maneuverability and 
the ability to carry a good military 
load are the primary requirements. 
Compactness (meaning minimum wing 
span, or the provision of means for 
folding wings) is an obvious necessity 
for ship or carrier work. This last 
consideration, incidentally, explains the 
past difficulty for the Navy to adopt 
the monoplane types. Improvement in 
design and performance, however, in 
the past few years have made pos- 
sible the production of fast, compact 


monoplanes and the present trend is 
definitely in that direction. Some of 
the more recent orders, for example, 
for fighters have gone to Vought and 
to Grumman for monoplane fighters 
and the latest design bombers and tor- 
pedo planes (such as the new Douglas 
TBD-l's) for off-the-deck operations 
are all folding wing monoplanes. 

The carrier situation at the pres- 
ent time is improving, although again 
we lack the proper number consistent 
with the minimum defense require- 
ments. Three vessels, the Lexington, 
the Saratoga and the Ranger are al- 
ready in the Fleet and two others, the 
Yorktown and Enterprise will join 
the fleet early in 1939. The York- 
town was commissioned on September 
30, 1937, and the Enterprise on May 
12. 1938. During the current year 
both have had extensive shake-down 
cruises and are now fitted out for 
active operation. Two additional car- 
riers, the Wasp and the Hornet, arc 
being planned for the immediate fu- 

As for the Marine Corps, its avia- 
tion activities follow the lines laid 
down above for the regular navy, ex- 
cept that it seldom engages in any long 
range PB work. With minor modifi- 
cations, its flying equipment is the 
same as that employed by the Navy. 
Most of the M.C. units are shore- 
based, but detachments arc sent to sea 
regularly on the carriers for training 
purposes. 

. Whether or not the Navy builds to 
the 2,050 plane limit or the 3.000 plane 
limit depends to a great extent upon 
the expansion of the surface fleet pro- 
gram. How far below either of these 


levels we are at the present time, 
however, is indicated by the fact that 
during the fiscal year of 1939 a total 
of 1,048 craft were available to the 
fleet with additional shore-based equip- 
ment to bring the active operating 
total up to 1,415 airplanes. Expected 
increase in numerical strength during 
the present fiscal year has been delayed 
due to the fact that average unit costs 
have gone up in the neighborhood 
of 28 per cent. These increased costs 
have been due to the general rise in 
the costs of material and to increased 
complication of accessory equipment 
required for each machine. In addi- 
tion, labor costs have gone up ma- 
terially due to effect of the Walsh- 
Healey act and the Social Security act. 
For example the estimated cost (on a 
comparable basis) for a patrol bomber 
under 1938 estimates was $163,452 
and under 1939 actual conditions the 
cost per unit was $250,335. The net 
of this has been that instead of being 
able to purchase 397 aircraft with the 
$28,860,000 made available on the basis 
of July, 1936, estimates the total num- 
ber has been reduced to 320. 

The best indication of the trend of 
our present aircraft expansion is to 
work from over-all figures for the past 
three years. These figures are as 
given by Admiral Cook in his state- 
ment before the House Naval Affairs 
Committee when they were consider- 
ing the appropriation for the current 

No Navy equipment expansion pro- 
gram makes any sense without corre- 
sponding expansion in personnel. As 
it is, Admiral Cook pointed out when 
the 1939 appropriation requirements 
were aired that a serious pilot short- 
age existed under the present condi- 

It is estimated that we will be some 
670 pilots short of requirements by the 
end of June 1939, for before that time 
(Turn to page 78) 
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spotting gunfire, dive bombers, tor- 
pedo bombers, and fighters and fighter- 
bombers is well equipped to establish 
air superiority above the seas in the 
one of action. Carrier-based planes are 
the key to such superiority; our pres- 
ent ratio of carrier strength must be 
maintained and even increased. To- 
day we have five carriers built, one 
building and one planned against six 
built and five building for Great Brit- 
ain; five built, one building and one 
projected for Japan; and two build- 
ing (reputedly to carry 170 planes 
each) for Germany. 

But it is not the problem of air co- 
operation with our surface fighting 
fleet that presents the most serious 
aspect of commerce protection. 

For the technique of air defense or 
air attack of commercial vessels against 
lone, or mass raiders of the skies, or 
of the seas is entirely undeveloped in 
this country, and the air arm here 
offers a far more serious threat to our 
mastery of the seas than if its power 
were to be applied to attacks against 
fighting ships. 

The bases described in the discus- 
sions of previous defense problems 
should suffice for the defense of much 
of our deep-sea trade, although not 
for attack upon the enemy’s trade. The 
first requires an extension of the aerial 
convoy system superficially developed 
in the World War. Blimps and air- 
ships could be of some service as pa- 
trol ships in these operations — par- 
ticularly to warn surface craft against 
submarines. Long-range patrol planes 

work, but it will also be necessary, 
particularly where the surface con- 
voy is relatively far from harbor or 
aircraft base, to provide a flying fleet 
that will be ready to spring to instant 
protection of the surface merchant 
ships in case of an enemy raid in 
force from the air or from the sea. The 
British Admiralty is turning to spe- 
cially built anti-aircraft ships for 
such convoy protection work. An- 
other indicated solution is the conver- 
sion of old freighters, tankers, liners, 
into makeshift carriers able to house 
a squadron of fighting planes, which 
could constantly maintain their own 
air patrol above the lumbering surface 
ships. Such convoy carriers, which 
need not be of high speed since their 
only duties would be with slow mer- 


chant ships, would be particularly 
useful in that long stretch between 
southern California and the Panama 
Canal, where our intercoastal trade 
would be furthest removed from our 
own harbors and air bases, and most 
exposed to enemy attack. 

For air commerce attack against 
enemy trade, our suggested Pacific 
bases (many of them already actuali- 
ties or “live" projects) are admirably 
placed for interrupting all trade east 
and west across the Northern Pacific; 
our Caribbean bases are admirably 
suited for interrupting foreign trade to 
the Caribbean area and to Central and 
Northern South America, and our At- 
lantic bases would be able to dominate 
ail '.rade routes approaching our own, 
and Canada’s east coasts. But for 
operations further afield, floating bases 
— carriers — are for the time being es- 
sential. Improvised carriers, such as 
those suggested for commerce protec- 
tion purposes, or a catapujt ship, like 
the German mother ship, Schwaben- 
land, might be useful commerce raid- 
ers, although their utility is clearly 
inferior to that of a fast surface raider. 
An ideal combination might be the pro- 
posed flying-deck cruiser type — much 
talked of but never built 

7. Foreign policies and our 

overseas interests 

The naval flying force is well pre- 
pared and well developed. The GHQ 
Air Force of the army has set up the 
nucleus of a splendid organization, 
equipped primarily, it is true, to defend 
our own shores. But if our involvement 
in an overseas war were to require 
the services of part of our GHQ planes 
abroad, there is no adequate tactical 
or administrative provision for such 
employment, nor are there available, 
as yet, sufficient planes for such serv- 

ond GHQ Air Force, somewhat simi- 
lar in organization to the one at home 
might have to be created in order to 
-provide the organization able to under- 
take strategical air missions overseas. 

Army cooperation duties — vital in 
any such overseas war — would require 
considerable more study and develop- 
ment than are now given to them. 
The use of the autogyro, advanced 
thought on the use of planes for artil- 
lery observation ; the use of attack 


aviation with ground troops; the pos- 
sibilities of combined air-mechanized 
attacks — all these things require far 
more study and exploitation. 

But war is not the only forceful in- 
strument of foreign policy, nor is it 
the only way in which to protect our 
interests overseas. More and more, air 
power is becoming an international 
police weapon; an instrument of for- 
eign policy; witness the threat of its 
use in the recent Czechoslovakian 
crisis, its actual use in Palestine and 
along the Indian frontier. We know 
little of such uses of air power, nor 
have we, as yet, we may be thankful, 
any occasion for so using it. But the 
day may come when either for domes- 
tic or foreign disturbances the police 
powers of the air will become impor- 
tant to us; its possibilities should be 
studied now. 
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it will be necessary to provide aviation 
personnel for two new cruisers of the 
Scouting Force, and for the new car- 
rier “Wasp." To partially alleviate 
the existing shortage, the Navy has 
taken into the active service a number 
of aviation cadets from the Naval Re- 
serve. Present estimates indicate, 
however, that a sufficient number of 
aviation cadets will be available to fill 
these vacancies, and also to provide 
for attrition. 

This has been written in the midst of 
the recent German-Czech crisis in 
Europe. Rumors have been coming in 
hourly of mobilization of fleets and 
air forces. At the moment, it seems 
that a peaceful solution has been found 
for the present situation. But in a 
world that is as close to the brink of 
war as we are we cannot shut our 
eyes to the need for the building up 
of our own defenses. We are just 
beginning to realize officially how vast 
and how far the countries of Europe 
have progressed in their armament 
programs. In the past few years a 
lack of funds for our naval establish- 
ment (in spite of the increase shown 
in the above table) has seriously 
hampered building up for our mini- 
mum defensive requirements. Unless 
this fact is recognized- by the next 
Congress and more funds made avail- 
able immediately, the position of the 
United States in aeronautic affairs 
may be seriously jeopardized. 
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The receiver itself is an entirely 
new design especially developed by 
RCA for use with this direction finder 
in transport service. The circuit line- 
up is indicated in the accompanying 
diagram. The shielded loop feeds a 
push-pull input stage into which a 90- 
cycle modulating voltage is injected. 
In the output of the push-pull stage 
there appear, therefore, two 90-cycle 
sidebands, which reverse in phase as 
the loop is turned from one side to 
the other of its null position, and 
which are completely balanced out 
when the loop is on the null (when 
the plane of the loop coincides with 
the received wavefront). These side 
bands are then mixed with the carrier 
received from the auxiliary sense an- 
tenna, and the carrier and 90-cycle 
sidebands are thereafter amplified in 
a conventional superheterodyne. In the 
output of the second detector of this 
superheterodyne, the audio channel is 
split up two ways. One branch feeds 
headphones for aural monitoring, iden- 
tification of station call-letters, and for 
standby use in the remotely-possible 
case of failure in the indicator cir- 
cuits. The other audio circuit passes 
through a filter which removes all 
modulation except the 90-cycle com- 
ponent, which is present only when 
the loop is off the null position. The 
90-cycle output of the filter then 
passes through control circuits which 
drive a small motor geared to the 
loop itself, thus rotating the loop. 
Since the direction of the motor ro- 
tation depends on the phase of the 
voltage fed to it, which in turn de- 
pends on whether the loop is the 
right or left of the null, the motor 
always tends to rotate the loop in the 
direction of the null. When the loop 
reaches the null position, the modula- 
tion is balanced out, the driving motor 
receives no excitation and the loop 
stops rotating. If the loop is moved 
from the null position by any cause, 
such as changing the heading of the 
ship, the motor again comes into play 
and drives the loop back to the null 
position. This motor action operates 
continuously whenever the loop is off 
the null position and always in the 
direction to. restore the loop to the 
null position. Consequently the posi- 
tion of the loop is maintained con- 
tinuously at right angles to the direc- 
tion of the incoming wave. A flexible 
shaft connects directly from the loop 


shaft to the pointer on the compass 
card. Thereby, the pointer is caused 
to point in the direction of the sta- 
tion then being received. 

Needless to say this description of 
the operation of the equipment omits 
troublesome details. In the first place 
it is necessary to maintain the modu- 
lating voltage very close to 90 cycles, 
else the 90-cycle filter will introduce 
phase-shift errors. A vibrator supply 
having a natural vibration period at 
90 cycles is used, and gives satisfac- 
tory performance without the need of 
frequency regulation. 

One of the important features of the 
system is the fact that the motor drive 
is “dead beat,” that is. as the loop 
nears the null position*, the rotation 
slows up and comes to rest exactly at 
the null position without overshooting 
the mark. Ordinarily such "follow- 
up" mechanisms have a tendency to 
hunt, that is to wander back and forth 
each side of the null position. 

The problem of rain-static has not 
been overlooked. A switch is pro- 
vided which removes the sense an- 
tenna (on which most of the rain- 
static is picked up) from the circuit, 
and substitutes a second shielded loop 
mounted on the motor operated shaft 
at right angles to the null loop. Con- 
tinuous headphone signal is provided 
by the pick-up of the second loop, 
which is maintained at the position 
of maximum intensity on the reference 
station. With the second loop in the 
circuit, the D-F operates automatically 
as before but without resolving the 
180-dcgree ambiguity which is typical 
of all loop systems. The advantage is 
that the rain static interference is 
greatly reduced, and the usefulness of 
the compass is curtailed only to the 
extent that it indicates only the line 
on which the station is located, rather 
than its direction from the plane. Both 
the loops arc mounted within a stream- 
lined housing of conventional size and 
shape. The gross weight of the equip- 
ment is less than 75 pounds, and the 
power requirements are 120 watts, 
maximum, or 10 amperes from a 12- 
volt supply. 

The Sperry engineers have so de- 
signed the equipment that it can be 
coupled directly to the Sperry gyro- 
pilot for controlling the direction of 
flight with reference to the received 
wavefront, entirely without attention 
from the pilot. It is possible also, of 
course, to receive the broadcast and 
beacon band stations on the sense an- 
tenna alone, using the headphones, for 
weather and beacon information, and 
broadcast programs. Likewise the loop 
may be rotated independently of the 
received signal, if desired, by control- 


ling the motor from an auxiliary knob. 
This permits flight by the aural-null 
method, using headphones as the indi- 


Absolute Altitude 

(Continued from page 49) 


a deflection on the frequency meter. 
Thus the indications of the direct 
reading frequency meter may be cali- 
brated directly in feet. 

In such a system, of course, suffi- 
cient power must be radiated so that 
the reflected wave is strong enough to 
produce a detectable beat note with 
the under-wing signal. Also the fre- 
quency swing must be large enough so 
that the beat note produced at very 
low altitudes is not so low in frequency 
that it cannot be handled by the fre- 
quency meter. Also, on the other 
hand, the beat note at the upper alti- 
tude limits must not be so high that 
it cannot be measured by the same 
frequency meter. 

It should be noted that the exact 
value of frequency used makes no dif- 
ference, since the device operates on 
frequency difference only. The ad- 
vantages of the very high frequency 
are, first, the high directivity obtain- 
able from the waves with simple dipole 
and metafile reflector structures; 
second, the freedom from static and 
other forms of interference which 
these high frequencies display; and 
third, the ability to obtain wide va- 
riations in frequency from a small 
percentage change in the frequency- 
determining source (since a small per- 
centage variation in a high frequency 
must necessarily take in a large fre- 
quency band). The high frequencies 
do involve important problems, how- 
ever, such as the stability of the cir- 
cuits, both receiving and transmitting, 
the amount of power which can be 
generated and radiated, and sensivitity 
of the receiver, all of which suffer 
when the frequency is increased to 
the ultra-ultra high region above 
300 Me. 

Whether or not this system is the 
one employed by the United-Western 
Electric device, the demonstration 
proved conclusively the practicability 
of a wave-reflection altimeter between 

the limits of 20 feet and 5,000 feet, 
absolute altitude. And for this achieve- 
ment no small credit is due to the 
radio engineers of both companies 
who overcame the problems connected 



HERITAGE . . . This newest — and greatest — Martin Bomber has back of it the heritage of more than 
20 years' specialized experience in producing the world's most famous bombardment aircraft. This newest 
Martin greatly excels even its own famous predecessors. It is now available for export. We invite inquiries 
from interested governments. THE GLENN L. MARTIN COMPANY, BALTIMORE, MARYLAND. 

Builders oj Dependable Airerajt Since 1909 
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REMOVABLE, REPLACEABLE 
FELT SEALS 


K,(Pimm/wdw NORMfl-HOFFMANN F»RC7iM^^ircONTROLS 


ARE ECONOMICAL and EASY TO INSPECT and REGREASE 



While these seals are FIXED against accidental displacement, they are REMOV- 
ABLE and REPLACEABLE at will, easily and quickly. They facilitate regreasing and 
inspection. No snap rings are used. This seal, together with cadmium plating of 
exposed surfaces, gives NORMA-HOFFMANN AIRCRAFT CONTROL BEARINGS complete 
protection against the elements and foreign matter. * * * * They are available in a 
number of series, both single and double row types— all combining extreme sensitive- 
ness with utmost rigidity, and eliminating frictional resistance, "ja mm ing", and wear. 

Like many other fundamental aircraft types, these Removable Felt Seal Control 
Bearings were originated by NORMA-HOFFMANN, and are extensively used in U.S. 
Navy and commercial aircraft. 

Write lor the Catalog. Let our engineers work with you. 



NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S. A. 



No matter* how rough the weather . . .no matter how tough 

; * 

the assignment . . . Vought airplanes have earned a repu- 
tation tor responding to every demand. 

The latest Vought scout bombers, like their predecessors, 
are first of all dependable ... day in, day out, ready for duty 
... a vital quality in the high performance airplanes serving 
the U. S. Navy. 


CHANCE VOUGHT AIRCRAFT 


EAST HARTFORD • CONNECTICUT 

ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 








S OUNDS like a lot of money for 
a maneuver that every pilot 
and plane makes regularly today 
— the “bank and turn.” Henri 
Farman pocketed this small for- 
tune because he was first to prove 
it could be done. In 1908, he flew 
a measured French course of 500 
meters, turned in air and flew 
back. He had accomplished the 
impossible! 


Compare Farman’s historic flight 
with that of two Japanese who 
in May of this year flew a closed 
circuit course at Kisarazu Air- 
port, covering 7,233 miles with- 
out stopping or refueling. 

Through steady improvements 
of fuels and engines, aviation has 
conquered a hundred “impossi- 
bles” since 30 years ago. 

What records will be broken in 


the next 30 years cannot be pre- 
dicted. But advances in aviation 

steady improvement of fuel and 
engine. It is with this aim that 
Ethyl engineers are daily aiding 
in research so that aviation will 
always have available fuels that 
permit further progress. Ethyl 
Gasoline Corporation, Chrysler 
Building, New York, N. Y. 
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WESTON Aircraft Instruments 

AIR TEMPERATURE INDICATORS • Olt TEMPERATURE INDICATORS • CARBURETOR TEMPERATURE INDICATORS 
BLIND LANDING INDICATORS • RADIO COMPASS INDICATORS ■ CABIN TEMPERATURE INDICATORS ■ CYLINDER 
TEMPERATURE INDICATORS ■ ELECTRICAL TACHOMETERS • AMMETERS ■ VOLTMETERS • VOLT-AMMETERS 



AVIATION 





PLANES TAKE OFF QUICKER AND 
LAND SAFER WHEN EQUIPPED WITH 


AEROL STRUTS 




Thirdly, they have the advantage of uniform resiliency regardless 
of whether the plane is loaded or light. 

Fourthly, over a 12-year period, they have proven their merit under 

£ , g „“ 


THE CLEVELAND PNEUMATIC TOOL CO. 

CLEVELAND. OHIO. U. S. A. Cable Address— “PNEUMATIC" 


AEROL^STRUT 




Stinson scouts again f 

FLEET OF STINSON RELIANTS TO GIVE DAILY AIR MAIL 
“PICKUP” SERVICE... MARK NEW ERA IN AIR MAIL PROGRESS! 










FOR [VERY [RAF, 


•Whether you fly a Taylor "Cub" or command a giant 
Sikorsky — make certain your controls are made by Hazard. 
Because Hazard, ever since aviation became an industry, 
has supplied control cables or strand that have answered 
every saiety requirement. At first it was Hazard's tinned 
and galvanized aircraft cables. More recently, Hazard's 
"KORoDLESS" preformed cable (made of 18/8 stainless 
steel) has gained full recognition not only with the Navy, 
but all builders of craft which might encounter the prob- 
lem of corrosion. 

For certainty of performance, for positive control, for 
absolute safety of control operation, specify Hazard Aircraft 
Cable. It is made by the people who, for many years, have 
been "In Business for Your Safety.” 

HAZARD WIRE ROPE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, Ine. 




HIGHLAND IRON & STEEL DIVISION 
MANLEY MANUFACTURING DIVISION 
OWEN SILENT SPRING COMPANY, Inc. 
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B * A * 30 


THE MOST UNIFORM AERONAUTICAL FABRIC 



THE MARKET 


t be understood that the 
nical processing of any raw 

still somewhat of an art as 


B*A*30, through research, equip- 
ment, and method, the knowledge 
of the scientist has supplemented 
the skill of the artisan to such a 
degree that we may confidently 
offer our line of Aeronautical Fab- 
rics and Tapes to the trade as the 
MOST UNIFORM of their kind 
on the market. This consistent per- 


ful laboratory check and control. 


WELLINGTON SEARS COMPANY, 65 Worth Street, New York 





Experienced PILOTS know that a balanced 
gasoline means better all-round perform- 
ance . . . economical warm-up, quicker 
throttle response, greater cruising range. 

Shell research has developed for you 
balanced aviation gasolines with octane 
ratings from 73 to 100. This new balanced 
fuel means quicker starting. 


“revs” during the take-off and climb, and, 
in addition, lower fuel consumption. 

For complete information on any of 
Shell’s line of aircraft petroleum products, 
write to the Shell Aviation Department, 
Shell Building, San Francisco, California; 
or Shell Building, St. Louis; or 50 West 
50th Street, New York City. 
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GASOLINES 




KORSKY AIRCRAFT 



BRIDGEPORT, CONNECTICUT 

ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 

AVIATION 






Dependable batteries for 
the aviation world . . . private 
aircraft to national defense 


■ JXIDE Batteries fly the airways of the world. From 
the first aircraft battery in 1917, for ignition only, to 
the light-weight heavy-duty, integrally shielded non-spill 
assembly of today — Exide Aviation Batteries have kept 
abreast of the exacting requirements of the industry. 

and sportsman pilot S P , these batteries offer 
y and safety in full measure. There is an Exide 


Ext6e 

AIRCRAFT 

BATTERIES 



Kollsman Magnetic Tachometers 
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Sensitive Type, with 


» Exceptional accuracy, easy reading, and rugged 
construction distinguish Kollsman Magnetic Tacho- 
meters, available in both standard and sensitive types. 

» Mounted on the instrument panel, with a large 
open scale that facilitates quick and easy reading, the 
Kollsman Tachometer is accurately calibrated to in- 
dicate the speed of the crankshaft within 10 r.p.m., 
from 1,000 to 3,000 r.p.m. Temperature compensa- 
tion, rugged and precise, maintains this accuracy to 
within H of 1% throughout a temperature range 
from —30° to +40° C. 


» Specifications and more detailed information will 
be gladly supplied on request. 


» The materials used, and the method of construc- 
tion, give this tachometer extreme accuracy. The 
indicating mechanism runs entirely on natural sap- 
phire bearings, in a dust-tight compartment, insuring 
smooth and frictionless operation. The magnetic 
rotor, the heart of the instrument, is constructed 
of Alnico, a recently developed alloy steel of high 
magnetic strength and permanence. The geared drive 
for the rotor is sealed in a separate housing in the 
case and is lubricated with a special low freezing- 
point grease. No wear can take place that -will impair 
the accuracy of the indication. And although this tacho- 
meter employs a powerful magnet, there is ho external 
field, and hence no effect on a magnetic compass. 

» Kollsman Magnetic Tachometers haveS.A.E. stan- 
dard drive shaftconnections; are provided with straight 
or angle outlets to meet all installation conditions; 
have radium -luminous pointers and dials, and can 
be equipped with Kollsman Electric Rim Lighting. 


KOLLSMAN INSTRUMENT CO., INC. 

8008 FORTY FIFTH AVENUE ELMHURST, NEW YORK 



VULTEE AIRCRAFT 

Division Aviation Manufacturing Corporation 

DOWNEY • CALIFORNIA • U.S.A. 



Going Places In 1938? 

Then Let This 
FREE BOOK 
Help You 


-i- ' piled by the editors of AVIATION to meet the 
needs of Students, Pilots, Mechanics, Plane Owners, Fixed 




Mail this Coupon at Once! 
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Forward MARCH In 
Your Flying Career . . 
with A VIA TION and 


this 128 page, 
practical book 






Selected by the United States Army Air Corps for 
initial flight training of new pilots who aspire to 
fly such mighty aerial defense weapons as the giant 
4-engine Boeing Flying Fortress. Stearman trainers 
are also the choice of the United States Navy and 
many foreign governments for primary and 
advanced student training. 





Another Great Contribution 
to Aircraft Safety ^ 


F (_)K many years, aeronautical engineers have 
tried to evolve an accurate means of measur- 
ing the vibration stresses in various parts of air- 
plane propellers. Now Hamilton Standard has done 
it . . . with revolutionary effect on aircraft design. 

By a surprisingly simple method, stresses are 
measured accurately at any given point on the 
blade or hub, and faithfully recorded on an "Os- 
cillograph Record" as shown above. Thus changes 
in design leading to increased efficiency and re- 
duced weight can now be made with the certain 
knowledge that the stresses involved do not ex- 
ceed safe operating limits. 

But that is not all. Through the new technique, 
the source of these troublesome vibration stresses, 
usually originating not in the propeller, but in the 
engine or some other part of the airplane, can be 
definitely determined — and promptly corrected. 

Thus Hamilton Standard again makes a vital 
contribution to the science of flight. 


HAMILTON STANDARD PROPELLERS 


INECTICUT 

sd Aircraft Corporation 



“ Expert — for the professional . . . Simple — for the layman." 


YOUR 

WINGS 
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THESE ARE THE BOOKS THE AIRMEN USE 
to make themselves BETTER, SAFER FLIERS 

P UBLISHED witt 
th‘ 


by ASSEN JORDANOFF 


THROUGH THE 
OVERCAST 


The Art of 
Instrument 
Flying 










5261 WEST SAN FERNANDO ROAD, LOS ANGELES, CALIFORNIA 
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Doyoa know 
that . . . 



more than 150 requests 
for “back” issues of 

AVIATION? 

REARWIN MAKES TWO 
BIG ANNOUNCEMENTS! 



just how many of” [ur'^Z 

REARWIN AIR PLAN E S 

Insure your receiving 
AVIATION regularly by 
filling in the coupon below, 
today . . . 
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mm 

Standard Pressed Steel Co. 
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Scintilla 


MAGNETO COMPANY, INC. 
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STR 1. STRUCTURES 

By Alfred S. Nii.es 
and 

Joseph S. Newell 


These books present a completely up-to- 
date discussion of design procedure for 
airplane structures. 

The content is in agreement with the lat- 
est data from the Army-Navy Commerce 
Committee on Aircraft Requirements. 

VOLUME I 



John Wiley & Sons. Inc. 

4-10 Fourth Avenue, New 1 
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ON SMALL PLANES OR BIG ONES 
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CLASSIFIED ADVERTISING == 


AVIATION'S 
Market Place 

USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR WANTED 
SPECIAL SERVICES OF DISTRIBUTORS, FIXED BASE OPERATORS, ETC. 



TO AVIATION READERS: THIS IS YOUR "MARKET PLACE" 



= AVIATION'S MARKET PLACE = 







= AVIATION'S MARKET PLACE = 
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Sion, Wright Field, Dayton, Ohio, June 24 . 
1238 . To: Airplane Designers and Manu- 


Bngine. Kadlo-Controlled 
operating equlpmenL^ ^ogether ^with state- 

mltted a "o tho IC Contrac5ng OfflMr, b Wr1ght 

Field, Dayton, Ohio, not JatM ( than Novenaj 
after 16 ! : 00 3 p'. M. ‘^^eTO^lMdart C Tlme 


'Th^Ooveniment'wnl 

not to exceed one hundred ( 100 ) of 
:o of airplane referred to and will 
orthe w dS!gn B MVpetuIon a for W the construe^ 
lion of said airplanes in t * ha m JJ | e u n 4 c ‘ 5 “ 
tame. W A "copy of q the circular proposal cov- 

nt K in^cS n in C °^rt n he'Sr^T l £. 
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I AVIATION SUPPLIES 


AVIATION 

“Classified’’ 

“I sold my aeroplane in 
four days after the Ad ap- 
peared. I could have sold 


“I 


ved for' 


and Five Cash Offers as the 
result of my advertisement 
in Aviation Classified.” 
“Every Instrument listed 
(there were 51 listed) sold 
— the day after the Ad ap- 

“The Advertised Engine 
sold to 


Bargains in Used Planes 


1934 Stinson 245 Lycoming, Smith 

Bank and Turn. Rate of climb! 
Other extras. 

As land plane $3000 

As sea plane $4300 

1936 Stinson 245 Lycoming, Smith 


LARGEST SELECTION 
CERTIFIED USED PLANES 
EVER OFFERED! 

BARGAIN PRICES 


STINSON DEALERS' AIRPLANE EXCHANGE 



Seeks ir .... 
new types of aircraft 
and engineering ac- 
cessories and components, pre- 
ferably patented and established 
U. S. products, for development 
and production by the manufac- 
turing companies of the 
SIMMONDS GROUP 


: Ad" in 




Copy for “Market Place” Advertisements 
in the December Issue Required by November 16 
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Certified 

USED PLANE 

Don't Let This Happen to You! 

(READ WHAT THIS PILOT WRITES) 

SR8-B STINSON jattBOT 1988^ GUO 

ss a,sss **ih»M)Si 

SK9-CD STINSON TOIiNT’i 360 HP— 
KecoWmg ^Transmitting Radio, Vertl- 

ABRONCA I.B 1988: S5 HP— Dow Wing 
—Color: Yellow and Black— Clond^Cabln 

Major Overhaul. Never damaged. Coet 
new 33.450.00. PRICE 81,400.00 

8R0-CD STINSON TtELIANF: M0 HP 

SM8A STINSON— Four place— Lycoming 

—Pa?n7cd ? gSrfgSl Sth F s!l“r' Gffl. 


| MAGNAFLUX 
SERVICE 

by SNYDER 
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WELL. NEW AND RECONDI- 
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All Pianos Subject to Prior Sola 
STINSON AIRCRAFT DIVISION 
Aviation Manufacturing Corp. 
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IN THE SOUTHWEST 

rafei; 

j 

REG ROBBINS AIRCRAFT SALES 

ffieech Aircraft, iitr. 

STINSON 

DISTRIBUTORS 

Hangar F, Roosevelt Field 
Mineola. L. l„ N. V. 
Telephone Carden City 3308 
Westchester Airport 
Armonls, N. Y. 

Telephone Armonh Village 308 

VULTEE V-1A TRANSPORT 

AIRPLANES 

Ten Place Plane! with Wright Cy- 
clone Engines; New and Used Planes 

ENGINES 

S : : Jif sT” 

Wr,,et . ... Hjetumo 180-320 

THE VI M A 1 COM PA NY. Ui j 

iaaai 

WRIGHT* GIPSY 
AMERICAN CIRRUS i 

| MENASCO MANIPAITCRINO CO. • 

‘BIR.-PRRTSikc 

Chi. OJWtNC. NEW YORK 

Est. l&g^B 1922 

A™ or? °”e wunld'a *;™J 0 

JACOBS ENGINES Q j WHITNEY. INC 

0 ROCKEFELLER PLAZA Storo your ship in n wail hooted hangar this winta 

CENTRAL h SOUTH AMERICA 


AVIATION SCHOOLS 


WARREN SCHOOL OF AERONAUTICS 



AIRCRAFT SERVICE, II 


AVIATION 


INSTRUMENT FLYING 
INSTRUCTIONS 

Sundorph Aeronautical Corp. 


I.EAltN AVIATION! 

If you want to learn Aviation write 
for this booklet, "Character, Vocation, 
Foresight". It's free. 





WHAT ARE YOUR PLANS FOR 1939? 

Have you considered using 1939 as a stepping s 

Why not fit yourself for 1940's opportunities il. , 

field of metal aircraft^construclion where the shortage of trained 

Qualify for these well 

METAL AIRCRAFT INSTRUCTION 

Recognized by all leading manufacturers 

CONSTRUCTION • MAINTENANCE • SHEET METAL 
FABRICATION • RIVETING • ENGINEERING • REPAIR 
ALUMINUM AND STEEL WELDING • ENGINES 

\ Prepare for rapid Advancement by Supplementing Your High School or 
College Education With a Vocational 

TRAINING IN METAL AIRCRAFT WORK 
Exceptional placement service — over 00% of our graduates 
employed in the Industry. 

Get Complete Details of Our ,IA.\. Class, Now Forming, 

By Writing For Our Free Folder, 

"OPPORTUNITY IN AVIATION” 

LUSCOMBE SCHOOL OF AERONAUTICS 


ADDITIONAL ADVERTISING OF 

SCHOOLS 

WILL BE FOUND ON PAGES 5, 9 AND 104 


WHERE TO BUY 

NEW EQUIPMENT— ACCESSORIES— MATERIALS— SUPPLIES 


P H E N I X 

AIRPLANE DOPES 
CLEAR and PIGMENTED 
PHENIX AIRCRAFT PRODUCTS CO. 
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» T 1 TAN I NE‘ 


TITANINE INC. UNION. I 


HARTZELL PROPELLERS have 

efficiently served fhe United States 

ARMY and NAVY AIR FORCES 

HARTZELL PROPELLER COMPANY 



AVIATION 
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MORE CURTISS-WRIGHT TECH GRADUATES WORKED ON THE DC-4 

then those of any other school. Curtiss-Wright Tech does not guarantee positions for its graduates — no reputable school would— BUT 

Ma. jbostaM ^bouqiaA, 

PRESIDENT OF T^HE DOUGLAS AIRCRAFT CO.. SANTA MONICA, / CALIFORNIA 
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AERONAUTICAL ENGINEERING OR MASTER MECHANICS 
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Some of them come half way 'round 
the World to SPARTAN— for like 
the hundreds of others who pre- 
ceded them as members of the 
DAWN PATROL, these young men 
KNOW they will leave SPARTAN 
equipped with the Training to fit 
them for ANY JOB IN AVIATION! 
A place is waiting for YOU in the 
DAWN PATROL — the opportunity 
for YOUR future in Aviation. 


At Spartan YOU will HA VE . 
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PATROL 

GOVERNMENT 

APPROVED 
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Check below branch 
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CAREER TRAINING and YOUR CAREER 

START BOTH IN THE NATION’S AVIATION CAPITAL 




ilium aviation schools mini 


THANKS 



T d HIS is a"thank you" and a pledge to the aviation in- 
dustry. Thanks for 16 years of generous co-operation 
in hiring Ryan recommended graduates. Each succeeding 
year ever increasing numbers of Ryan trained men take their 
places with airlines, factories, and commercial operators. That 
these pilots, mechanics and engineers make good is best 
attested by your increasing demands for additional Ryan 
graduates. As America's oldest, yet most modern aeronautical 
school— and the only certificated school closely affiliated 
with an aircraft factory— we pledge that our recommendations 
will continue to be unbiased and based entirely on the 
student's training record, his personal character, and our 
opinion of his ability to satisfactorily meet your specifica- 
tions-thereby maintaining the high standards that have 
distinguished Ryan men in your ranks. 

SCHOOL OF AERONAUTICS 

LINDBERGH FIELD, SAN DIEGO, CALIFORNIA 

FLYING • MECHANICS • ENGINEERING 



MISS JACQUELINE COCHRAN, 
A GRADUATE OF ROOSEVELT 
AVIATION SCHOOL, won the 
1938 Bendix Trophy Race. She flew 
a Seversky plane from Los Angeles 
to Cleveland, non-stop, a distance 
of 2,042 miles, in 8 hours, 10 min- 
utes and 31 seconds. A marvelous 
performance which brought to Miss 


Cochran, as an outstanding pilot, 
and to Seversky, as an outstanding 
manufacturer, the plaudits of the 
aviation world. 

Major Seversky says: “Miss 
Cochran’s feat does great credit to her 
ability as a pilot, and Roosevelt 
Aviation School should be proud to 
number her among its graduates.” 
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Seversky Aircraft 

FIND IN 

Pioneer Instruments 


THE RELIABILITY DEMANDED FOR 



Superb performance, demonstrated far beyond the point where there 
can be any element of doubt or argument, is what made Pioneer Instru- 
ments the natural selection for the record breaking aircraft of Seversky. 

The numerous records established in Seversky airplanes of both 
military and commercial types have all been facilitated by the good 
instrumentation provided by Pioneer ... the inevitable choice where 
Performance is Paramount. 

PIONEER INSTRUMENT COMPANY, INC. 

(Subsidiary of BsaJl, Aoiotlon Corporation! 


POWERED BY JACOBS 



FLEET FREIGHTER FLEET TRAINER 


In each of the past 3 years Jacobs Engines have powered more 
commercial and private airplanes than any other engines in the 200- 
400 H.P. classes, and their efficiency for light military aircraft is now 
receiving wide recognition throughout the world. 
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1 FLYING 

Eclipse 

Mechanical "De-Icer” 
and 

Anti-Icer Equipment 

Winter and high altitude flight, with its long 
recognized hazard of ice formation on wings, 
control surfaces, propeller blades and 
windshields, is measurably less a problem 
in aircraft employing Eclipse Mechanical 
"De-Icer” and Anti-Icer equipment. 

Developed in close cooperation with the 
B. F. Goodrich Company, who manufacture 
the rubber overshoes for wing and control 
surface "de-icers," Eclipse Equipment reli- 
ably provides the vital actuating means 
which makes the whole system thoroughly 
effective. 

All a part of progress toward safer flying. 
Interesting detailed information on request. 

ECLIPSE AVIATION 

DIVISION OF 

BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY 



Pictured above left to right: 
Eclipse "De-Icer" Oil Separa- 
tor. Eclipse Electric Motor 
Driven "De-Icer" Distributing 
Valve; Eclipse Vacuum Relief 
Valve. Below: Eclipse Propel- 
ler Anti-Icer Pump; Eclipse B3 
Air Pump (engine driven). 
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